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25 YEARS AGO a Vvestinghouse research engineer 
started something that was destined to have a 
profound effect upon the lives of all of us... 
and upon generations yet unborn. 

That something was radio broadcasting. 


he started something 
that will never stop 


Radio broadcasting was born 


on November 2, 1920, when the Presidential Election 
returns were broadcast from the tiny radio station, 
KDKA—bui!t by Dr. Frank Conrad at the 
Westinghouse plant in East Pittsburgh, Pa. It was 
the first scheduled radio broadcast in history .. . 

the forerunner of a world-wide network that would 
eventually carry enlightenment and entertainment 
to the far corners of the earth. 


Another “first’’ 


by Westinghouse was the use of radio waves 
to fuse a mirror-like finish on dull electrolytic 
tin plate. High-frequency induction heating now 
helps make one pound of war-scarce tin do 

the work of three. 


Dielectric death 


. .. administered to weevils in grain elevators... 
is another example of the ingenuity of Westinghouse 
high-frequency engineers. Westinghouse dielectric 
heating equipment is today speeding the bonding of 
plywood and curing of plastics and synthetic rubber. 


Frequency modulation 


was pioneered by Westinghouse scientists as 
far back as 1920. At that early time they 
experimented with high frequencies thai 
led the way to the static-free, crystal-clear 
FM we know today. 


Television 


has become a reality because of the 
genius of Westinghouse micro-wave 
experts, who developed the forerunner 
of the Iconoscope in 1923 and the Kinescope in 1929. 
These devices banished forever cumbersome scanning discs. 


Research in microwaves 


never stops at Westinghouse. Research, 
begun 20 years ago, resulted 
in the key electronic tube for 
the first long range Radar equip- 


© ment. Other secret devices, born 
es 1n OUuUSE of war in the Westinghouse Research 
PLANTS IN 25 CITIES OFFICES EVERYWHERE Laboratories, will con- 
tribute to a better, brighter peace- 


time world. 


Tune in: JOHN CHARLES THOMAS—Sunday, 2:30 pm, EWT, NBC 937361 'E—Monday through Friday, 11:45 am, EWT, American Network 
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THE BUILDINGS of the Technical Center will face a 
seven-acre lake. These buildings will be connected by 
a covered walk and vehicular roadway. Sketched below 
is the Advanced Engineering Building in which im- 
provements will be quickly made in existing products, 


THE 


LOCATED ON a major highway leading from Detroit, ac- 
cess to the Center will be through the Administration 
Building sketched here. A system of modern roadways wil 
provide practical opportunity to study traffic control as 
well as to make simple road tests of new car developments, 
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A FLOOD OF SUNSHINE will pour into the 
southern windows of the Research Build- 
ings where experimental work is carried on 
in such diverse fields as the study of chloro- 
Phyl, research into fuels and engine design. 


GENERAL 


The New 
MOTORS TECHNICAL CENTER 


will be created to stimulate opportunities, 
promote employment and bring about 
MORE and BETTER THINGS for MORE PEOPLE 


HESE are times when the world 
T cries out for new and finer things. 
There is a great hunger, broad as all 
mankind, for happier relationships 
among men — for greater individual 
opportunity for accomplishment, for 
more and better goods within reach of 
everyone. 


It is by satisfying this hunger that we 
can bring greatest benefit to our na- 
tional economy in the future. Through 
such action lies the road to more good 
jobs, to an ever-rising standard of liv- 
ing through the continual replacement 
of old things with new and better ones. 


The General Motors Technical Cen- 
ter is dedicated to such an objective. 
It will occupy a 350-acre tract of land 
outside of Detroit as soon as condi- 
tions permit. Its purpose is to develop 
new things that add to the comfort and 
security of our living, and to enable 
existing things to be made more efhi- 
ciently, hence at lower selling prices, 
so more people may own and enjoy 
them — all with expanding job oppor- 


tunities. 


It will shorten the time required to 
bring the work of creative thinkers out 
of the idea stage and into usable 
reality. 


Plucis groups of buildings designed 
especially for the purpose, General 
Motors will gather in advantageous 
and inspiring new surroundings the 
most modern facilities for research, 


advanced engineering, styling and the 
development of new manufacturing 
techniques. 


Here physicists and engineers will dis- 
cover new facts and convert them into 
new improved products. Stylists will 
give them new and more attractive 
form. Process engineers will develop 
better manufacturing techniques for 
making them. 


Science here will go to work in the 
interest of economic progress. And 
history is full of proof that when sci- 
ence is so harnessed, more jobs are 
created, more comforts and conven- 
iences are brought within reach of 
more people. \ 


Serving as a source on which the en- 
gineering staffs of all of our Divisions 
may draw, the General Motors Tech- 
nical Center will stimulate improve- 
ment in all General Motors products. 
Automobiles, refrigerators, Diesel en- 
gines, locomotives and other good and 
useful things may be expected to be 
improved at even faster pace than in 
the past. 


But the work of the Technical Center 
will not be confined to existing things. 
It is dedicated to the idea that progress 
is the servant of mankind and that 
whosoever advances it not only helps 
himself but his fellow men. Its goal 
will be “more and better things for 
more people,” whether that comes 
through improvement of the old or 
development of the new. 


GENERAL 


MORE AND BETTER THINGS FOR MORE PEOPLE 


CHEVROLET - PONTIAC + OLDSMOBILE - BUICK » CADILLAC + BODY BY FISHER 
FRIGIDAIRE « GMC TRUCK AND COACH + GM DIESEL 


Evary Sunday Afternoon ~ GENERAL MOTORS SYMPHONY OF THE AIR — NBC Network 
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RIGHT PLACE 


SSSSfP bearings are used in the machinery which creates the hurricanes in this wind tunnel 
for testing planes at Langley Field, Virginia, The tunnel uses 8,000 horsepower electric motors. 


“SHOOTING THE BREEZE” may be a matter of stirring 
up a cooling zephyr for summer comfort. Or it may 
be a 500-mile-per-hour hurricane to test planes in 
the wind tunnel at Langley Field. 


In either operation, there is mechanical motion at 
high speed — with a need for anti-friction bearings, 
carefully designed for a specific task. 

Different loads, speeds and other factors require 
bearings of different kinds. Therefore, SIG makes 
both ball and roller bearings — from small ones for 
tiny motors and appliances up to huge bearings used 
in the largest motors and locomotives. 


Because so many SHG bearings have gone into 


fighting ships, tanks, planes and other war equip-. 


ment, you may have been unable to get all the SIS” 


bearings you need. But before very long, we hope, 
SAIS and its distributors will again offer you 
prompt service on the complete SSF line. SISF 
recommendations are always unbiased because we 
know the importance of the right bearing in the 
right place. 


BALL AND ROLLER 
BEARINGS 


SKF INDUSTRIES, INC., PHILA., PA. 6004 
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THE SHAPE OF THINGS 


By LEO E. LIPETZ, E.E. °42 


VER look at some gadget and 

wonder why it was built that 
way? If you have, this article is 
meant for you. 

In this article we'll dissect ma- 
chines and gadgets to see how they 
got that way, and electrical com- 
munications equipment will be the 
guinea pigs. We'll examine the 
different design requirements put 
on such equipment by the users and 
see how those requirements deter- 
mine the final design. 

Machines and gadgets are built 
because they can be used to help 
satisfy people’s desires. If the de- 
signer wants to stay in. business, 
he designs the machines so that 
they will best satisfy those desires. 
It’s been found from long experi- 
ence that this will generally be true 
if the machines are designed to: 

(a) Do the job they are meant to 
do with the required precision. 

(b) Work with other equipment 
when necessary. 

(c) Be adapted to the conditions 
in which they will be used. 

(d) Be easy to operate. 

(e) Be easy to repair. 

(f) Last long enough for the 
user to feel that his investment has 
been repaid. 

(g) Have a low first cost and a 
reasonable operating expense. 

(h) Have a neat appearance. 

There are a few hundred other 
factors that enter into choosing a 
design, but those given above are 
the most important. 

The catch in choosing a design is 
that one requirement cannot be 
satisfied except at the expense of 
the others. For instance, the de- 
vice might work better if a thing- 
umabob were added. But then the 
device would cost more and be too 
big to fit in the parlor, or wherever 
it was supposed to go. 

The designer meets this problem 
by studying the various require- 
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ments and deciding which are the 
more important to the users. He 
then picks a design which meets 
the more important requirements 
at the expense of the others, and 
that’s his answer. 

Home radios give an illustration 
of this compromise in design. 


There is a large demand for 
radios to be used in the kitchen or 


playroom. These radios will be used - 


mainly for listening to news reports, 
soap operas, and dance music so 
the tone quality need be only pass- 
able, and only the broadcast band 


Leo E. Lipetz graduated from the 
School of Electrical Engineering at 
Cornell in 1942. He then went di- 
rectly to the Signal Corps Radar 
Laboratory where he helped set 
up inspection standards for radar 
equipment. Later he transferred to 
the headquarters of the Philadel- 
phia Signal Inspection Zone where 
he did trouble-shooting on the in- 
spection of radar equipment. In 
1943 he was appointed a member 
of the Technical Staff at Bell Tele- 
phone Laboratories. He has since 
been engaged in the development 
of electric wave filters and their 
associated test equipment for use 
in war projects. 


need be received. The radio should 
be small enough to fit into that 
space between the refrigerator and 
the China closet, and the price low 
enough so that the housewife 
doesn’t decide to use an old radio 
instead. Because the increased 
flexibility is more important to 
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many people than the increased 
operating cost, the designer may 
make the radio an ac-de type. .This 
type usable anywhere, eliminates 
an expensive and heavy power 
transformer, but uses more electri- 
city than the ordinary ac set. Ease 
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of operation is important because 
the busy housewife does not want 
to bother much with tuning the 
radio. Therefore it is designed to 
be operated by two or three simple 
controls. In this way the users’ 
requirements lead to a_ kitchen 
radio design which is cheap, small, 
and simple. 


There is also a large demand for 
radios for the living room. These 
radios will be used for listening to 
concert music as well as other pro- 
grams, and are expected to be im- 
pressive pieces of furniture, so good 
appearance and good tone quality 
are included at an increase in price. 
People who like to listen to music 
on the radio also like to listen to 


records, so either a record player 
is built into the radio or the radio is 
designed to be hooked up to a 
record player. Then again, most 
people like to listen in on the short 
waves once in a while just for the 
novelty. The designer may decide 
that a short wave band is enough of 
a selling point to justify the added 
cost and include one in the radio. 
However, many people are not will- 
ing or able to pay the increased cost 
of a console type cabinet as com- 
pared to a table cabinet. The de- 
signer gets around this easily by 
making the living room radios in 
both table and console designs. In 
this way the users’ requirements 
lead to a living room radio design 
which is fairly expensive, of me- 
dium or large size, of good tone 
quality, and usually includes special 
features such as short wave bands, 
or record players. 

However, there are certain re- 
quirements that these different 
types of home radios have in com- 
mon. They are all expected to sel- 
ect and convert radio broadcasts 
into the corresponding sounds. 
They are all expected to work from 
the house power line, and they are 
all intended for use in the home 
where they will be protected from 
weather and rough handling. 

These requirements in common 
cause the radios to have certain 
features in common. All the radios 
use a loudspeaker. All the radios 
mount their parts on or in a metal 
chassis. Many of the parts used in 
the radios are similar. The tubes, 
sockets, resistors, condensers, and 
screws are all of similar types. 


There is more to that similarity 


than just the “same problem, same 
answer” business. The radios were 
deliberately made similar. It doesn’t 
matter that different companies 
made the radios. All the radio 
manufacturers have agreed on cer- 
tain parts and arrangements which 
they will make the same. This kind 
of agreement is known as standardi- 
zation. The reason for it is simple 
—it cuts costs. 

Here is how standardization cuts 
costs: 

(1) The designer can use parts 
that are already designed and so 
saves himself that much work. 

(2). The most efficient method 
of manufacture is to use specialized 
tools to make large quantities of 
few kinds of parts. Standardization 
reduces the numbers of kinds of 
parts used. The larger quantities 
of individual parts can then be 
made by this cheaper method. 

(3). The manufacturer and re- 
pair shops require fewer kinds of 
parts and can stock a more com- 
plete selection. Before radio tubes 
were standardized in 1936 you often 
had to send to the manufacturer 
for a new tube. Now your corner 
radio shop usually stocks the tube. 

(4). With fewer kinds of parts 
used, the makers and users of the 
equipment require less instruction. 

(5). Accounting costs are less 
because there are fewer things to 
keep track of. 

(6). There are certain engineer- 
ing and operating problems that 
arise when you try to use together 
different equipment. Standardiza- 
tion reduces those problems. You 
can use your electric lamp in any 
town in the country. That wouldn’t 
be possible if the house line voltages 
and the wall sockets had not been 
standardized. 

(7). Large supplies of material 
and trained labor are made avail- 
able for emergency use by stand- 
ardization. The Ohio telephone 
company uses the same standard- 
ized equipment and _ operating 
methods as do the Indiana, New 
York, and other Bell System tele- 
phone companies. When a flood 
occurs in Ohio, poles and wire may 
be sent in by the New York com- 
pany and trained men by the In- 
diana company to help repair the 
damage. Telephone service can 
then be restored in weeks instead of 
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months, thanks to standardization. 

We see then how standardization 
reduces costs and speeds repairs. 
For that reason all industries have 
some degree of standardization. 
And for that reason designers use 
standardized parts whenever those 
parts meet the requirements on the 
equipment. 


Design Requirements—Reasons - 
and Differences 


The requirements placed on the 
design of equipment depend on 
what the users of the equipment 
want to do with it. Let’s compare 
the design requirements of three big 
users of communications equip- 


ment. Those three are the Bell 
System, Army Air Forces, and the 
U. S. Navy. For the sake of sim- 
plicity we'll consider only airborne 
equipment for the Army Air Forces 
and only shipborne equipment for 
the U. S. Navy. The accompany- 
ing list will make it easier to com- 
pare their design requirements. 


Design 
Requirement 


Bell System 


Navy Shipborne 


Army Airborne 


1. Perform its 
function 


To a precision depending 
on the function 


on the function. 


To a precision depending lo a precision depending 


on the function. 


2. Must meet require- 
ments as to: 


(a) Space Small size preferred. Small size preferred. Small size essential. 

(b) Weight Of little importance. Of little importance. Light weight essential. 

(c) Electrical Must work with other Some needed. Few needed. 
Interconnections telephone apparatus 


(d) Temperature 


Stand 50°F to 11°F. 


Stand —40°F to 140°F. 


Stand —75-F to +160°F. 


(e) Corrosion 


Not serious. 


salt water. 


Very serious because of 


Fairly bad. 


(f) Shock 


Withstand falls in some 
cases. 


and shell bursts. 


Withstand heavy gunfire Withstand light 


eunfire. 


(g) Vibration 


Not serious. 


Fairly bad. 


Very bad because of 
plane motors. 


3. Reliability 
(a) Have a life of 


About 20 years. 


Avout 5 years. 


About 2 years. 


(b) Occasional 
failures 


Annoying. 


Serious. 


Very serious. 


(c) Ease of repairs 


Important, but cost is 


Want fast repairs. 


primary. 


Want fast repairs. 


4. Competition 
(a) “Selling points” 


None required. 


None required. 


None required. 


(b) Patents 


Must observe restrictions. 


Use wartime patent pool. Use wartime patent pool. 


(c) Cost 


Very important. 


Not important. 


Not important. 


(d) Design time 


Enough to do a thorough 
allowed job. 


Hardly any. 


Even less. 


You can see from the list that the 
chief design requirements for the 
three users are quite different. Let’s 
examine the reasons for those differ- 
ences and their effects on the stand- 
ardization of equipment. 

Weight 

According to an airline official, 
his company gains $300 a year for 
every pound the airplane equip- 
ment is lightened. In airborne mili- 
tary equipment reduced weight is 
even more important. Design a 
lighter radio for an Army plane and 
the difference in weight can be used 
for heavier armor plate and guns. 
Those little changes often make the 
difference between a completed mis- 
sion or death. To get this decreased 
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weight, the designs of airborne 
equipment have been standardized 
to use aluminum and the other 
light metals. 
Interconnections 

Most military airplanes have in- 
tercommunication phones by which 
the crew members can talk to each 
other. It would sometimes be con- 
venient if the intercommunications 
phone could be connected with the 
plane to ground radio. However, 
the plane crew can get along quite 
well without it. In the Bell Tele- 
phone System, though, each tele- 
phone must be able to connect to 
every other telephone. Therefore, 
all Bell System telephones are 
standardized so that they can be 


hooked together. The airborne tele- 
phones and radios are not so stand- 
ardized. 


Temperature 
Temperature requirements give 
the designers some real headaches. 
(Continued on page 30) 
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DIESEL IN THE AIR 


By ENSIGN HENRY FLIEGLER 


(Graduated with a BS in ME from City College of New York. Formerly with General Electric 
and was under training in Navy Diesel School, Cornell University.) 


LMOST half a century has now 
elapsed since Dr. Rudolf Diesel 
built his first successful internal 
combustion engine utilizing the 
principle of compression ignition. 
During the early development of 
the Diesel engine the trend was en- 
tirely toward large, heavy, low- 
speed engines, first for stationary 
and then for marine work. Station- 
ary powerplant engines often 
weighed as much as 500 pounds per 
horsepower. Owing to its excessive 
weight, the Diesel proved too ex- 
pensive for many uses. Its high 
thermal efficiency, however, partial- 
ly made up for its cost and weight. 
It was not until 1910 that relatively 
high-speed, lightweight Diesels were 
produced which had _ possibilities 
for further development for avia- 
tion. 
The first attempt to build light- 
weight Diesels for aviation was 


made in Germany by Professor 
Hugo Junkers during the latter 
years of World War I. In the 
United States, the first Diesel air- 
craft engine was built by the Pack- 
ard Motor Car Company under the 
direction of Capt. Lionel Woolson, 
who in 1929 made the first cross- 
country flight with a Diesel-engined 
airplane in the United States. Al- 
though the Packard Diesel was 
abandoned eleven years ago, it 
still holds the Worlds Non-Refuell- 
ing Duration Record for Airplanes 
of eighty-four hours and thirty-two 
minutes with a Bellanca cabin 
monoplane. 

The N.A.C.A. has been active 
with single cylinder Diesel test 
engines operating on both the 2 
cycle and 4 cycle principle. Re- 
sults obtained show that the 4 
cycle air-cooled poppet valve Diesel 
is practical for aviation. 


Capt. L. M. Woolson and W. E. Lees with first airplane to fly with a Diesel engine, 
the Stinson-Detroiter monoplane. 


The application of the Diesel en- 
gine to aviation has been relatively 
slow mainly because of the diffi- 
culty of reducing its weight suffi- 
ciently to enable its use in the air. 
Through constant research and de- 
velopment great strides have been 
made toward solving this problem. 
Due to the greater maximum pres- 
sure obtained in a Diesel aircraft 
engine, and the fact that the Diesel 
requires between 25 to 50% excess 
air for satisfactory operation, most 
experts today agree that in order to 
be equally as safe and reliable as the 
gasoline engine of the same power 
output, the Diesel engine must be 
built heavier and larger. Today the 
most weight-efficient Diesel aircraft 
engine weighs 1.6 pounds per horse- 
power as compared with 1.1 pounds 
per horsepower for a gasoline engine 
of the same piston displacement. 
There is little reason to doubt how- 
ever that future gains in weight- 
efficiency, through refinement in 
metallurgy and design, are possible 
for the Diesel aircraft engine. 


Advantages 


Mechanically, the Diesel aircraft 
engine has several distinct advan- 


- tages over the gasoline engine. The 


Diesel in aviation completely elim- 
inates electrical ignition troubles 
and interference with radio com- 
munication, since it requires no 
electric ignition system. The Diesel 
uses air heated by compression in 
its cylinders for igniting its fuel. 
Even the most efficient methods of 
shielding (surrounding every cur- 
rent carrying conductor of the igni- 
tion system by a sleeve or shell of 
conducting material) employed to 
eliminate ignition intereference in 
gasoline-engined airplanes leaves 
much to be desired. The superior- 
ity of the Diesel engine in this re- 
spect will be even more noticeable 
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in the future than it is today. As 
the length of flight increases so will 
the distances over which signals 
must be received be increased, and 
th’s matter of interference origin- 
ating in the engine itself will be- 
come increasingly important. 

The Diesel also eliminates car- 
buretor troubles. In the gasoline 
engine there is one carburetor feed- 
ing all the cylinders, and if this 
carburetor develops trouble all the 
cylinders are affected. In the 
Diesel, however, each cylinder has 
its own fuel pump, and if any one 
pump goes out of commission, the 
engine is very likely to continue 
functioning. As the fuel is supplied 
to the cylinders under high pressure, 
the engine will function perfectly 
whatever position the airplane may 
be in. There is no possibility of 
vapor lock in the fuel lines between 
the fuel tanks and the pressure 
pumps as the fuel oil is non-volatile 
at ordinary atmospheric tempera- 
tures. Also the possibility of ice 
formation on the air intakes of the 
Diesel aircraft engine is negligible 
inasmuch as there is no drop in 
temperature caused by the evapora- 
tion of highly volatile fuel. 

In the Diesel aircraft engine the 
exhaust gas temperature is around 
one thousand degrees Fahrenheit 
as compared with sixteen hundred 
degrees Fahrenheit for the exhaust 
gases of a gasoline aircraft engine. 
This lower temperature permits the 
use of exhaust-driven superchargers 
with Diesels. 

The advantages of the exhaust- 
driven supercharger for aircraft en- 
gines have been apparent for many 
years and numerous attempts have 
been made to utilize this means for 
boosting their power output. In 


Rear view of Packard Diesel 
aircraft engine 


—Courtesy Packard Motor Car Co. 
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—Courtesy Packard Motor Car Co. 


Front view of the first Packard Diesel aircraft engine 


the case of the gasoline aircraft en- 
gine, it has been difficult to obtain 
materials for the turbine wheel and 
its blades which would withstand 
the high temperatures of the ex- 
haust gases. In case of the Diesel 
aircraft engine, this difficulty does 
not exist inasmuch as the exhaust 
gas temperature of the Diesel is 
approximately 40% less than that 
of the gasoline aircraft engine. This 
lower exhaust gas temperature is a 
result of the inherently greater 
thermal efficiency of the Diesel, due 
to its high compression ratio, and 
the more complete combustion of 
fuel and conversion of thermal units 
into mechanical energy. The prob- 
lems of cooling the engine are also 
considerably reduced since there is 
less waste heat to dissipate. This 
in turn permits the use of smaller 
radiators and cooling surfaces, and 
thereby tends to reduce the weight 
of the engine. 

The Diesel requires no warming 
up period, which is so necessary 
with gasoline engines. The Diesel 
can carry its full load immediately 
after starting, whereas the gasoline 
engine has to be run for a consider- 
able length of time in order to bring 
it up to its normal working tem- 
perature before a take-off can be 
made. The Diesel engine has, on 
the whole, a much greater adapta- 
bility to diverse flying conditions, 


These advantages are of prime im- 
portance in wartime. 

Economically, the advantages of 
the Diesel aircraft engine center 
chiefly around the characteristics of 
the fuel which it uses. Not only is 
the cost of Diesel fuel considerably 
lower than aviation gasoline, but 
also the fuel consumption is less due 
to the more efficient utilization of 
the thermal units contained in it. 


Fuel 


For satisfactory operation the 
high-speed Diesel requires an ordin- 
ary commercial grade petroleum 
fuel oil costing in the United States, 
five cents per gallon (tax excluded ) 
as compared with eleven cents per 
gallon (tax excluded) for 87-octane 
aviation gasoline. Gasoline aircraft 
engines using 87 octane gasoline 
have a fuel consumption of .45 
pounds per horsepower hour, where 
as Diesels use only .35 pounds per 
horsepower hour. Diesel fuel oil 
has the added advantage of being 
available practically all over the 
world, and in case of emergency 
kerosene may be substituted for it. 
It also occupies less space than 
gasoline because of its higher speci- 
fic gravity. Diesel oil weighs ap- 
proximately seven pounds per gal- 
lon (gasoline weighs about 6 

(Continued on page 28) 


\\ 
se] 
SS 
st 
to 
he : 
er 
ye 
1e 
1s 
1e 
V- 
le 
ei: 
a 
e 
S 
i 
0 
n 
. be 


Engineering Cornell 


8. Mechanical Engineering Laboratories 


By PROFESSORS WILLIAM C. ANDRAE and 


HE Cornell concept of training 

in mechanical laboratory may 
be traced to Robert Henry Thurs- 
ton and his first experimental en- 
gineering laboratory at Stevens In- 
stitute of Technology. When Presi- 
dent Andrew D. White brought Dr. 
Thurston to Cornell as Director of 
Sibley College in 1885, he also 
brought Thurston’s idea of an ex- 
perimental laboratory which has 
been described by Dexter S. Kim- 
ball, former Dean of the College of 
Engineering, in the following words: 
“the experimental laboratory that 
he established and which was the 
prototype of many that followed 
did more than anything else to de- 
velop the type of engineering mind 
that made Cornell famous.” 


Early History 


It was no accident that President 
White found a man with practical 
plans concerning training in experi- 
mental engineering. He was look- 
ing for a man who had ideas about 
engineering education similar to 
those shared by himself and Ezra 
Cornell. In the “Autobiography of 
Andrew D. White” will be found 
the essence of this thought in words 
attributed to a “shrewd artisan”: 
“When a young mechanical engineer 
comes among us fresh from college 
only able to make figures and pic- 
tures, we rarely have much respect 
for him: the trouble with the great 
majority of those who come from 
technical institutions is that they 
don’t know as much about practical 
methods and processes as we know.” 

In recalling some of the early 
ideas of education at Cornell, it 
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CHARLES O. MACKEY 


might be of some interest to Cornell 
alumni and instructors to read the 
eight features of the University 
presented in the “First General An- 
nouncement” (1868). Two of the 
eight are quoted here: 

“First. Every effort will be made 
that the education given be prac- 
tically useful. The idea of doing a 
student’s mind some vague general 
good by studies which do not inter- 
est him, will not control. The con- 
stant policy will be to give mental 
discipline to every student by 
studies which take practical hold 
upon the tastes, aspirations and 
work of his life. 


Prof. William Cook Andrae grad- 
vated from the Baltimore Poly- 
technic Institute in 1912, and re- 


~ ceived his ME degree in 1915 and 


later his MME degree in 1924 from 
Cornell University. He was award- 
ed the Edgar J. Meyer Research 
Fellowship at Cornell in the years 
1915-1916. Prof. Andrae’s engi- 
neering experience has included 
positions as Chief Draftsman, U. S. 
Bureau of Standards; Research As- 
sistant, City of Cleveland; and he 
has worked with the National Ani- 
line and Chemical Co., the White 
Motor Co., and the Goulds Pumps 
Co. He became an instructor in the 
Department of Experimental En- 
gineering in 1921 and was later 
appointed an Associate Professor 
in 1927. Prof Andrae is the author 
of “Thermal Efficiency of an In- 
jector” published in the Sibley 
Journal, and is co-author of “Ex- 
perimental Engineering.” 


THE AUTHOR 


“Fifth. There will be no petty 
daily marking system, a pedantic 
device, which has eaten out from so 
many colleges all capacity among 
students to seek knowledge for 
knowledge’s sake. Those professors 
will be sought who can stir enthus- 
iasm, and who can thus cause stu- 
dents to do far more than under a 
perfunctory piecemeal study.” 

The aims of Cornell, White, and 
Thurston were largely realized un- 
der the successive heads of the De- 
partment of Experimental En- 
gineering. Professor Rolla C. Car- 
penter was hired by Dr. Thurston 
in 1890 to head this department, 


Prof. Andrae 


Note: Prof. Mackey’s picture and biography 
will appear with another article by him in a 
subsequent issue. 
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and for twenty-seven years he de- 
veloped and strengthened the Mech 
Lab courses; he hit target one dead 
center in the General Announce- 
ment. Herman  Diederichs, 797, 
who was appointed Instructor in 
Experimental Engineering in 1897, 
succeeded Professor Carpenter in 
1917. For forty years, “Deed” de- 
voted his life to Cornell. As a 
teacher of Experimental Engineer- 
ing, as head of the Department, as 
Director of the Sibley School, as 
Dean of the College of Engineering, 
as a guiding spirit in every worth- 
while student organization, and as 
a member of important committees 
of the University Faculty, Herman 
Diederichs scored a bulls-eye on 
target five of the General Announce- 
ment. 

Other colleges have copied the 
laboratory methods developed at 
Cornell, but few of them have main- 


Taking data on a refrigerating 
compressor test. 


tained a separate staff of instruc- 
tors, chosen for their ability in set- 
ting up experimental apparatus and 
in teaching the practical approach 
to engineering theories. It was 
through the maintenance of such an 
instructing staff singly devoted to 
this practical approach that the 
laboratories of Cornell were able to 
maintain their unique _ position 
among college laboratories. When 
World War II began, instructors 
required by the Navy in its very 
practical type of laboratory instruc- 
tion were supplied from the regular 
staff of instruction at Cornell. En- 
gineering, Jaboratories have been 
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used in various ways in different 
colleges. In some schools, the aim 
has been to demonstrate the theory 
taught in other courses; experi- 
ments are often carried on by the 
instructor, or by a mechanic under 
the instructor’s direction, with the 
student a more or less interested 
bystander and physically removed 
from the apparatus. In some other 
engineering schools, laboratories 
are used as income producers and 
for advertising; the danger then is 
that the instruction of the student 
may be slighted in favor of com- 
mercial tests. 


After the untimely death of Pro- 


fessor Adam C. Davis in 1942, a_ 


complete reorganization of the De- 
partment of Experimental Engi- 
neering became desirable. The im- 
portance of instruction the 
properties of engineering materials 
had so grown that a new Depart- 
ment of Engineering Materials was 
created, and Professor John R. 
Moynihan, ’26, was made head of 
this new department.* 


To handle the laboratory work 
on instruments and engines given 
in the old Junior Mech Lab course 
as well as the experiments previous- 
ly given in Senior Mech Lab, a sec- 
ond new department was created as 
an off-shoot of the older parent de- 
partment; this department is called 
the Mechanical Engineering Labo- 
ratory Department with Professor 


Charles O. Mackey, ’26, in charge. 


Navy Curriculum 


In the past, there has been criti- 
cism of the Cornell curriculum by 
a few who thought that Mech Lab 
was overemphasized. It is interest- 
ing to compare the _ laboratory 
courses in the Navy V-12 curricu- 
lum required of engineer specialist 
candidates (steam and _ internal 
combustion engines) with the lab- 
oratory courses previously required 
by Cornell to cover about the same 
field for the degree of Bachelor of 
Mechanical Engineering. The V-12 
engineer specialist candidate must 
receive nine hours per week of lab- 
oratory instruction in each of his 
last three terms. 

An engineer specialist candidate 
in steam and internal combustion 


*See “Materials Laboratory” Cornell 
Engineer, 1944. 


Demonstrating oil burner in steam 
generating unit. 


engines taking the Navy V-12 cur- 
riculum received a total of 405 
hours of laboratory instruction. 
Actually, before the war, an under- 
graduate student in mechanical en- 
gineering at Cornell received 75 
hours of mechanical laboratory in- 
struction on hydraulic, steam, and 
combustion apparatus. This scarce- 
ly looks like overemphasis upon in- 
struction in mechanical laboratory 
at Cornell. The essential difference 
in approach is that the V-12 stu- 
dent was not supposed to spend 
much time outside the laboratory in 
writing reports on the mechanical 
equipment demonstrated, torn 
down, assembled, or tested in the 
laboratory, while the pre-war Cor- 
nell mechanical engineering student 
spent from 4 to 8 hours of report 
writing outside of the laboratory 
for every one hour spent in physical 
contact with the apparatus in the 
laboratory. 

Most of the instructors who have 
had experience in any of the Navy 
training programs, V-12, Diesel, or 
steam, are agreed that if Cornell 
is to continue to point the way in 
laboratory instruction, undergradu- 
ate students must receive more, not 
less, instruction in the laboratory, 
and spend less time writing reports 
outside of the laboratory. There 
are many reasons for this point of 
view. 


Practical Experience 


There has been a growing ten- 
dency for students to enter the en- 
gineering schools with less and still 
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less practical, mechanical experi- 
ence. In the early days, many un- 
dergraduate students had shop ex- 
perience or had at least rebuilt or 
otherwise slightly modified their 
own “jaloppies.” These students 
had a greasy acquaintance with ma- 
chine parts and a working, mechani- 
cal vocabulary—not entirely pro- 
fane. The depression years made it 
difficult for the students to obtain 
mechanical experience in the sum- 
mers. Automobiles have become too 
expensive and complicated for the 
amateur mechanic. Most students 
now completely lack fundamental 
mechanical concepts, although they 
are very eager to acquire practical 
experience, and are not afraid to 
soil their hands in the act. Unfor- 
tunately for the engineering profes- 
sion, there was, during this same 
period, a growing overemphasis of 
theory. No thinking teacher will 
underestimate the importance of a 
sound training in fundamental 
sciences like mathematics, physics, 
chemistry, mechanics, materials, 
and thermodynamics. It is in ap- 
plying these sciences to engineering 
that sound instruction in shop and 
laboratory must not be neglected 
in favor of the “slide rule, chalk, 
and eraser” courses. Tables of in- 
tegrals are valuable to the engineer 
but not stimulating to the engineer- 
ing student. The student generally 
expects to “see the wheels go 
round” in the course of his engi- 
neering training. The engineering 
school that fails to stimulate an in- 
terest already present in mechanical 
equipment by delaying or shorten- 
ing the period of student contact 
with such equipment will fail mis- 
erably in its training of engineers. 
It is recognized, of course, that 
the sights in the Navy training 
courses were set for maintenance 
and operation of mechanical equip- 
ment. The pre-war engineering 
student was being trained more for 
design and production. At the same 
time it is felt that the experience 
acquired by the teachers in the 
Navy training programs will be 
very valuable in laboratory instruc- 
tion in the post-war period. It is 
already clear that much more lab- 
oratory instruction might be given 
on maintenance and operation. Not 
all of the time should be spent in 
the laboratory on “code” testing or 
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Group testing a refrigerating compressor 


on testing the overall performance 
of mechanical apparatus. Instead, 
much more time must be spent in 
showing the students the features, 
functions, and operation of» the 
many component parts of the com- 
plete machine. This is better done 
in the laboratory with small sec- 
tions using actual equipment than 
in the lecture or recitation by show- 
ing large groups slides or crude 
chalk sketches on a blackboard. The 
laboratory must be a “demonstra- 
tion laboratory as well as a “test- 
ing” laboratory. 


The Faculty of the School of Me- 


Curriculum 


chanical Engineering has approved 
the plans of the Department of Me- 
chanical Engineering Laboratory to 
require three terms of instruction in 
Mech Lab in the post-war cur- 
riculum. The first course will be 
on Instruments Laboratory. In 
this course the student would be 
taught the technique of measuring 
pressure, temperature, speed, tor- 
que, power, flow rates, and liquid 
levels. Until very recently, there 
was no instruction on the measure- 
ment of temperature in Mech Lab. 
The student was introduced to a 
few instruments in one laboratory 
period and his training in instru- 
ments was then deemed to be com- 
plete until he encountered other 
measuring devices in later tests 
which emphasized equipment per- 
formance rather than problems of 
measurement. There was little or 
no instruction on the control of 
pressure, temperature, flow rate, or 
liquid level. The problem of con- 
trol is nearly as important to the 
engineer as the problem of measure- 
ment, and in Instruments Labora- 
tory the student should receive in- 
struction in both fields. 

The student will then receive two 
terms of laboratory instruction on 

(Continued on page 42) 


Group running a test on the Marmon eight cylinder gasoline engine 
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READY MADE HOMES 


By MARGOT PORITSKY, Arts ’48 


VERYONE has heard about the 

house which can be built on any 
empty lot in less than half an hour. 
It can be started at nine o’cleck, 
and at nine-thirty the daughter of 
the family will be stepping int» the 
bath tub, baby will be asleep in his 
crib, Junior will be installing his 
model airplanes and hanging up his 
pin-up girls, and Mother will be do- 
ing the washing in the utility room. 
Most people are amused at the idea; 
however they do not want a house 
that the finance company can take 
apart and take back to its factory 
in half an hour, if all the bills are 
not paid. And even if the bills are 
paid, they want a house that will 
stand up against the wind or snow 
and not fall apart if the family 
has a party and someone falls 
against the wall. 

Because of the emphasis which 
has been placed on the speed of 
setting up a prefabricated home, 
many people have gotten the idea 
that a prefabricated house is about 
as durable and permanent as a 
tent. The prefabricated house is 
really not at all like this. 


Future Outlook 


The new building industry de- 
pends upon speed and in the post- 
war period when homes will be in 
great demand, speed will count even 
more. For in speedy construction 
lies the economy of which prefabri- 
cation is capable. Flexibility and 
adaptability are stressed. These 
are two real advantages that pre- 
fabricated dwellings have over the 
conventional type. 
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The prefabricated home industry 
is ready to go into action as soon 
as war-time restrictions upon ma- 
terials and manpower can be lifted. 
It will bring to post-war house- 
building fully developed techniques 
the efficiency of which has been 
proved in the construction of thous- 
ands of prefabricated homes, not 
only for the war emergency, but 
for pre-war peace-time require- 
ments. 

There is already a great need for 
housing. The demand will lie any- 
where between 10,000,000 and 20,- 
000,000 dwellings in the United 
States, according to the Architec- 
tural Record. Before the war, there 
was a shortage of 2,000,000 homes. 


During the five years of war, an- 
other 1,500,000 houses have come 
in need of replacement. The loss 
due to the war and the natural 
losses, as well as the people who 
have been saving in order to buy 
their own homes, all help to swell 
the total. 

The prefabrication industry is 
ready to step in and help fill this 
need. It has the raw materials, 
the new plastics, impregnated wood, 
steel, concrete.. All of them have 
been developed to a far greater ex- 
tent than the public imagines. The 
manufacturing facilities are look- 
ing for an outlet for their energy. 
They have the machines and the 
methods. Big companies like Gen- 


Workman setting up a prefabricated house 
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eral Motors and Ford’s Willow Run 
Plant have already begun to look 
into this matter. 


The prefabricated home industry 
can provide better homes for less 
money and can do it faster. And 
it seems likely that they will be 
given the chance to do it. Because 
of the war-time stimulus there are 
now several hundred prefabrication 
plants in the country. 

The industry has changed greatly 
from the manner in which it started 
out in the early 30’s. It has changed 
from a sleek, frankly factory-built 
structure into a much more conser- 
vative type. The prefabricating in- 
dustry started around twelve years 
ago with a bang. It dreamt of 
mass-production of a house which 
would become as commonplace as 
the automobile. It was usually a 
one story, cellarless, flat-roofed de- 
sign, with a smooth, flat-surfaced 
look. It was highly efficient, but it 
required popularity and mass pro- 
duction to make it pay, and it was 
very unpopular. The manufactur- 
ers have found that no matter how 
modern and utilitarian it is, the 
customers still want a house that 
looks like a house, and in general, 
they have shifted to a conventional 
type of construction, instead of 
some of the fantastic constructions 
which the designers had dreamed 
about. 

After its auspicious start, the in- 
dustry stayed where it was until 
the war came and gave it the need- 
ed boost. Now it has climbed on 
the band wagon and intends to stay 
there. 


War-Time Experience 


The war-time experiments in low- 
cost prefabricated housing have 
been invaluable to the manufac- 
turers and point the way toward a 
large scale postwar development 
within the frame-work of existing 
building industries and through 
normal distribution channels. 


One war-time prefabrication com- 
pany is already performing mir- 
acles. It turns out a complete one- 
bedroom house every twenty min- 
utes. A single day’s work includes 
a complete set of furnishings, an 
electric stove, 2 refrigerator, and in 
some houses an electric heating sys- 
tem that allows for individual 
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heating of separate rooms at differ- 
ent temperatures. 

Due to the necessity of saving 
time and labor, there has been a 
realistic attempt to expand the use 
of precision machine methods from 


Completed house in pleasant surroundings 


the production units like doors, and 
windows, to the house as a whole. 

Among the prefabrication indus- 
tries which have played an import- 
ant part are General House, Inc., 
American Houses, Gunnison 
Houses, TVA House United, and 
the Celotex Corporation’s Cemesto 
Houses. There have been many 
other companies which have also 
done a great deal, and there will be 
quite a few more. 


Varied Types 


Among the types of prefabricated 
houses are the inexpensive frame- 
less steel house, portable copper 
houses, knock down house of in- 
sulated cork, the pre-cast concrete 
panel structure, homes of plywood, 
mobile houses, dwellings of fiber 
boards and panels. There are also 
the integrated houses, precision 
built, pre-built, pre-cut, and_bal- 
loon-blown house. 

The theory of prefabrication is 
the transfer of building labor from 
the site to the factory. It involves 
construction of the units of a house 
in a factory for shipment to the 
building site. Most of the prefabri- 
cated companies are highly central- 
ized and depend upon local build- 
ers for assembly of buildings. 

Few of the large companies are 
standardizing one model style, 
material or finish. They have found 
from their experience that there is 
no universal prefabricated pattern. 


They discovered the advantage in 
prefabrication to be its adaptability 
to a coherent idea of distribution 
and service. 

Qne company that might be 
shown as typical of the expanded 
factory-built house industries is 
the Celotex Company’s Cemesto 
House. Cemesto’s house is_pre- 
engineered for mass_ production 
with walls and roof materials fac- 
tory made and delivered to the 
building site. A field shop is pro- 
vided for the carpentry and build- 
ing and assembly units. The en- 
tire house, foundation, walls, doors, 
windows, and roof, is erected in the 
field in less than one day with a 
crew of five men. 

The material, Cemesto Board, 
comprises exterior and interior fin- 
ish and insulation. It consists of 
a cane fibre insulation board core, 
sealed with a special bitustatic com- 
pound, between two layers of a 
combination of asbestos and ce- 
ment. It is light, easy to handle 
and work, and meets requirements 
for a unit thickness wall. The 
house contains 4% rooms, including 
living room with dining room al- 
cove, two bedrooms, a kitchen, 
bathroom, and linen closet. It also 
includes an oil burner, electric re- 
frigeration, electric hot water heat- 
er, electric stove, and built-in kitch- 
en cabinets. 

As to the immediate post-war 
situation, there is no unanimity of 
thought on prefabrication of houses. 
There are many different trends— 
one school favors site prefabrica- 
tion and use of pre-cut materials; 
another believes in shop-fabricated 
structures, using the stressed ply- 
wood principle in the form of 
panels. Others consider meritous 
the skeleton frame of wood or metal 
to which panels of conventional 
material are applied; and still others 
argue for the use of pre-cast con- 
crete. 


New Developments 


The war has promoted many new 
developments which will greatly as- 
sist the prefabricated industry. 
Among these are the glueing meth- 
ods developed for the aircraft in- 
dustry, which will greatly reduce 
drying time, the use of heated con- 
crete dies for molding laminated 
sheets; and vacuum bag molding of 
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plywood. Methods of fixing the 
moisture content of wood will per- 
mit precision manufacturing and 
quantity production of interchange- 
able wood parts. 


Electronics holds a possibility for 


a wide range of automatic control 
of heating, lighting, and other me- 
chanical equipment. Heatronics or 
high frequency molding and curing 
methods of plastics opens the door 
to the production of thick plastic 
sections and laminated structural 
members. Polarized glass and plas- 
tic shatter-resistant sheets will offer 
new possibilities in window glazing. 
The perfection of helicopters may 
make the airplane as common as 
the automobile, and present not 
only new freedom in where we live, 
but problems in design of houses 
or space in which to land and in 
which to store a skymobile. 

With the problem of many women 
remaining in industry, there is an 
increased demand for houses ade- 
quately wired for greater utiliza- 
tion of labor saving household ap- 
pliances. Rubber substitutes and 
plastic wire insulation will play a 
large part. Improvements and 
greater use of continuous outlet 
strips would appear logical. There 
will be more built-in electrical 
equipment. 

There will be greater emphasis 
on radiant heating. There is a pos- 
sibility of using infra-red drying 


lamps as sources of radiant heat in 
the bathrooms and kitchens and in 
spaces where heat is only occasion- 
ally required. Radiant heating 
floor, wall, and ceiling panels using 
either hot water or warm air are in 
an advanced stage of development. 

Methods being considered con- 
template maintaining household air 
temperature less than that required 
for comfort, but with supplemental 
devices in each room to step up the 
temperature to comfortable levels 
when desired. The supplemental 
heating sources can be provided ty 
radiant heating surfaces or unit 
heaters. 

Air conditioning will be develop- 
ed further. One manufacturer has 
been perfecting a device which by 
ionization, removes dust from the 
air. A system primarily developed 
for heating airplanes at high alti- 
tudes, will have long range possi- 
bilities for use in heating buildings. 
Heating equipment combines heat- 
ing of space with the domestic hot 
water system. 

Plastic pipes and tubing will be 
immediately available for use in 
plumbing systems. They have wide 
range of usefulness for gas and oil 
as well as for water piping. Easily 
bent, plastics can be joined by 
simple heat and welding methods, 
or readily assembled with fittings. 

There will also be a variety of 
plastic fittings, shower heads, stalls, 


View showing modern kitchen in pre-fabricated house 
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bathtubs and lavatories which will 
find their place in the house. With 
the remarkable advances being 
made in glass manufacturing, this 
material will also appear in the form 
of pipes, fittings, and fixtures. 

The trend appears to be toward 
the development of a one story 
house with greater integration of 
outdoors and indoors, and toward 
houses which can be changed at 
will. With the tendency toward 
larger glass areas and the stress laid 
upon the utilization of solar heating, 
increased use of double glazed win- 
dows or transparent plastics may 
be expected. And more window 
frames and sashes will be made of 
impregnated wood, aluminum, and 
steel alloys. 


The Kitchen 


There will be a greater change in 
the kitchen than in any other part 
of the house. Integrated sinks, 
cupboards, ranges and refrigerators 
of improved design and made in 
standardized units have been de- 
veloped. Glass inclosed ranges that 
permit the cook to watch the cake 
without opening the oven door, or 
a whole range of electrical appli- 
ances in many instances, may re- 
place kitchen stoves. Improved 
dishwashers, garbage disposal units, 
and other labor saving equipment 
will be used in homes of more than 
average cost. But even in low cost 
homes the kitchen will be designed 
to a higher standard than now pre- 
vails. Stainless metals, plastics, 
glass, wood, resin paints and lamin- 
ated sheets will create kitchens that 
will be easily cleaned and very at- 
tractive. 

Nowadays, prefabrication stands 
a better chance than ever before. 
The practicability has been shown. 
The important question now is one 
of sufficient sales demand to pro- 
vide the quantity production that 
is necessary to its commercial suc- 
cess. For some years probable ef- 
forts will be centered primarily 
upon market development and 
utilization of such industrial pro- 
cesses as can be readily incorpor- 
ated in various prefabricated sys- 
tems. 

A grand, new future for pre- 
fabrication is in view. If new 
breadth, depth, and directness is 
used, it will be assured. 
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William Wilder, EE 


“\YJELL, let me see,” said Bill 
Wilder, thoughtfully. “I entered 
Cornell in September, 1931, and af- 
ter being in and out, like a fiddler’s 
elbow, I decided that my educa- 
tion was practically complete, ex- 
cept for a few minor details, such as 
the junior and senior courses in the 
E.E. curriculum. Therefore, I left 
school and worked for about ten 
years. As the years went by, (and 
fast), it became apparent to me 
that I knew less and less. In 
November, 1944, I returned to 
school to get: my B.E.E. That’s 
about all there is to my story.” 

A little investigation showed that 
Bill was born July 19, 1914, in 
Rochester, N. Y., and was named 
William Henderson Wilder. He 
came directly to Cornell from West 
High School in Rochester. In his 
freshman year at Cornell, he joined 
Sigma Phi Epsilon Fraternity, now 
called “Dorm Ten.” He also went 
out for track, and claims that he 
could do 100 yards in fourteen sec- 
onds flat. He also made the Glee 
Club in his Frosh year, warbling 
second bass. Having exhausted all 
the possibilities of the track squad, 
he went out for football his sopho- 
more year. He graced the scrubs 
all that fall. From here on, the 
crystal ball clouds over, except for 
a few clear spots. 

He married his pretty wife, Olive, 
in April, 1943, and she is helping 
him through school, without which 
help his return would have been 
impossible. 
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PROMINENT 


He worked for Paragon-Resolute 
Corporation in Rochester from 
1937 until the fall of 1944. Most of 
this time he was doing mechanical 
and electrical design work, except 
for a period from August, 1942, 
through December, 1943, when he 
was Purchasing Agent and Produc- 
tion Manager. 

He joined the Delta Club last 
spring, and now heads that happy 
group. He is also a member of 
Eta Kappa Nu, and the A.I.E.E.; 
and at the present writing he has 
been invited to join Tau Beta Pi. 

Expecting to get his B.E.E. de- 
gree in Communications in June, 
1946, Bill says that his post-gradu- 
ate plans are still somewhat nebul- 
ous, but that he hopes to get into 
design and development work in 
the field of communications. “What- 
ever I do,” says Bill, “I presume it 
will be necessary to work.” 


William Barr, ME 


Some twenty years ago, Chama, 
New Mexico, was amazed at the 
basso-profundo voice of one of its 
latest arrivals, William Barr. Now, 
even as then, Bill’s deep voice is an 
indication of his Western personal- 
ity, a personality that has won him 
a myriad of friends among his asso- 
ciates at Cornell. 

Before “heading East,” Bill at- 
tended Los Alamos Ranch School 
in New Mexico, where he won a 
number of scholastic and athletic 
honors. When he was a senior at 
Los Alamos, the government took 
over the school for work in develop- 
ing the atomic bomb, and Bill ac- 
celerated his studies to complete his 
work in January. 

From Bill’s enviable record at 
Cornell it is obvious that he was 
more than worthy of the McMullen 
scholarship he received. As a civi- 
lian he joined Sigma Chi fraternity 
and served as Social Chairman in 
his sophomore year. During his 
freshman and sophomore years he 
was a member of the skiing team. 

At the start of his junior year Bill 
joined the Navy College Training 


program, moving his residence from 
his fraternity to the Navy dormi- 
tories. But this in no way ham- 
pered Bill’s activities, for during his 
junior and senior years he has re- 
ceived even more honors. 


He was one of the charter mem- 
bers of Pi Beta Tau, honorary en- 
gineering social society. He has 
been both treasurer and president 
of Pi Bet, at whose functions he has 
been known to stow away consider- 
able quantities of the golden nectar. 

Along quite different lines, Bill’s 
classmates elected him a representa- 
tive on the Student Council, an- 
other manifestation of his popular- 
ity and ability. 

With all these honors Bill still 
found time for Mechanical Engi- 
neering. He has taken an active 
interest in its organization, the 
A.S.M.E., of which he is chairman 
this term. He was also elected 
president of Atmos, honorary Me- 
chanical Engineering society. In 
engineering, Bill’s ability is attested 
by the fact that he will receive his 
B.M.E. this October. 


At present, Bill’s future is in the 
hands of the Navy; but regardless 
of what the future has in store for 
him, Bill is sure to find as much 
success in later life as he did at Cor- 
nell. 
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ENGINEERS 


Rodney Stieff, ME 


Rooney G. Stieff, known almost 
universally as “Rod”, “Stiff”, or 
these names in various combina- 
tions, is one of the four remaining 
members of the large class of loyal 
Princetonians which first jumped 
off the Lackawanna “Death Train” 
on that gloomy evening of July 1, 
1943. 

After being marched from the sta- 
tion up Buffalo Street into the low- 
hanging overcast, Rod was prob- 
ably ready to resign the Navy and 
head back to his home in Baltimore, 
Maryland. But because he was 
too tired, he put this off, and now, 
after twenty-five months he has de- 
cided to put it off until October 
21, when he will graduate, a loyal 
Cornellian. 

Rod has always been an athlete. 
After carrying away top honors at 
his prep school, McDonogh, in foot- 
ball, wrestling, and lacrosse, and 
after playing lacrosse at Princeton, 
he worked out with the wrestling 
and lacrosse teams here at Cornell, 
becoming captain of both in his 
junior year. 

However, Rod’s favorite pastime 
is sailing. At the early age of six 
he bought a small 4-foot dingy, 
which he sailed in the Chesapeake 
Bay. A few years later Rod could 
be found passing his summers in 
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Rhode Island, where he raced a 16- 
foot barnegat “Sneakbox” twice a 
week. Although “Stiff” tipped over 
more than once as a victim of a stiff 
wind, he soon profited by his pre- 
vious mistakes and won the yacht 
club trophy for first place two sum- 
mers in a row. 


Rod’s activities are not limited to 
athletics, however. At McDonogh 
he was chosen as one of twelve boys 
of a senior class of seventy to ac- 
celerate and leave school in Febru- 
ary. As a mechanical engineer, he 
is a member of A.S.M.E., Atmos, 
and the Cornell Corinthian Yacht 
Club. He was one of the winners of 
last spring’s Student Council elec- 
tion and was subsequently elected 
Vice-President. He was one of four 
students appointed last March to 
the Faculty Committee on Student 
Conduct, and he also joined Sigma 
Nu Fraternity the third term he 
was at Cornell. 


Rod’s ideal college course would 

include Business Law, Psychology, 
Friendship, Love and Marriage, 
Economics, and other courses that 
only Marines seem to be able to 
take. . 
When asked why he decided to be 
an engineer, especially a mechanical 
engineer, he had no ready answer. 
He tried to trace it back to the 
time he attempted to swallow a 
slide rule in early childhood; then 
he tried to blame it on the Navy; 
but he finally broke down and told 
us that after the war, he expected 
to join his father who is a ster- 
ling silver manufacturer. 


Rod has a very strong ambition— 
to get out of the Navy as soon as 
possible. After that (before he 
goes into engineering work) if he 
can find the right crew—i.e., one 
who can cook—he plans to sail a 
small sloop around the world. This 
will give him an opportunity to put 
his engineering to its first practical 
use, such as cranking in the anchor 
chain and plugging up any leaks. 
It would also give him an excellent 
opportunity to have lots of good 
old Cornell-type beer parties which 
he is quite fond of. 


William Phelps, CE 


Wauue walking through the cam- 
pus recently, you possibly passed a 
V-12 talking in Spanish to someone 
else, and you may have wondered 
what the Navy was coming to. In 
all probability, however, you had 
just seen William W. Phelps with 
one of his South American friends. 
You see, Bill is from South Amer- 
ica, having lived there most of his 
life. Born in'Trenton, N. J., twen- 
ty years ago, he went to South 
America at the age of three months. 

Bill started coming to school here 
in the U.S.A. seven and a half 
years ago. During the summers, he 
always went back to Caracas, 
Venezuela, his present home. Bill 
first attended Lawrenceville School 
in New Jersey. Here his love for 
the great game of soccer was de- 
veloped, and he played two years of 
soccer at Lawrenceville. Then Bill 
decided to go to Princeton but for- 
tunately for Cornell, he was trans- 
ferred in July 1943 by the Navy to 
the V-12 unit at Cornell. 

To one who does not know Bill 
well, his quiet and_ soft-spoken 
manner hides his ability as a leader 
which is evident from the many or- 
ganizations he leads and is active 
in on the Hill. Bill was president 
of the Student Council during the 
summer term and was president of 
his fraternity, Sigma Alpha Epsilon, 
for two terms, resigning last term. 
He is also president of Rod and Bob 
society and a member of Chi Epsi- 
lon, both honorary Civil Engineer- 


(Continued on page 44) 
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Recent Developments 
In Engineering 


Techni-Briefs 


Ethyl Chloride 


A new method for making ethyl 
chloride is announced by Ethyl 
Corporation. A $750,000 unit em- 
ploying this process is now under 
construction at the company’s 
Baton Rouge, La. plant. The prin- 
cipal use of ethyl chloride is in mak- 
ing tetraethyl lead by combining it 
with an alloy of lead and sodium. 
Tetraethyl lead comprises about 
two-thirds of Ethyl fluid, and takes 
the “knock” out of gasoline. 

Ethyl chloride is also used as a 
general anaesthesia in short opera- 
tions and dentistry, in producing 
ethyl cellulose which is the basis 
for certain plastics, and as a cata- 
lyst in synthetic rubber manufac- 
ture. 

The process yields ethyl chloride 
by reacting chlorine with waste 
products from one of the present 
ethyl chloride plants. Chlorine for 
the new process is produced by 
breaking salt electrically into so- 
dium and chlorine. The sodium is 
utilized in the lead-sodium alloy 
which is used in tetraethyl lead. 

The two methods now in opera- 
tion for making ethyl chloride are 
based (1) on the hydrochlorination 
of alcohol, and (2) on the hydro- 
chlorination of ethylene. In the 
alcohol process, ethyl alcohol vapor 
and hydrochloric acid combine in 
the presence of a catalyst to form 
ethyl chloride and water. In the 
second process, ethylene gas is 
mixed with hydrogen chloride gas 
in the presence of a catalyst. The 
two gases are first passed through 
a reactor where hydrochlorination 
occurs, and later through a “flash 
drum” which distills off the lighter 
ethyl chloride fractions from the 
heavier polymer fractions. 

The new process was developed 
because of increasing wartime de- 
mands for raw materials. When na- 
tional chlorine supplies became 
short, the company expanded its 
facilities for the production of hy- 
drochloric: ‘acid from sulfuric acid 
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and common salt. Then ethyl alco- 
hol, used in butadiene for synthetic 
rubber, became increasingly short. 
The ethylene process partly re- 
placed the alcohol one. As the war 
progressed, the supplies of ethylene 
became inadequate to meet con- 
tinuously increasing demands, lead- 
ing to the development of the new 
process. 


Radio Telegraph 


DEVELopMENT of a system of word 
transmission using eight channels 
simultaneously to carry messages 
over a single radiotelegraph trans- 
mitter was announced by RCA 
Communications, Inc. By means 
of special equipment which employs 
“time division multiplex telegraph” 
principles, 488 words per minute 
can be handled inward and outward 
simultaneously, corresponding to 
eight channels each way with a 
channel speed of 61 words per 
minute. 

All eight channels may be used 
for two way communication with 


one distant station; alternatively, 
four channels can be operated be- 
tween two different stations, with 
automatic retransmission to a third 
station. 

The incorporated printing mech- 
anism makes the circuit virtually 
error-proof. Any mutilated letter 
actuates a warning bell on the re- 
ceiving printer; instantly a maltese 
cross marks the exact spot of the 
error and facilitates correction. The 
printer is completely automatic. 
Each incoming letter is comprised 
of 3 marking (signal) impulses plus 
4 spacing (no signal) impulses, 
known as the seven unit system. 
Arriving impulses are checked auto- 
matically and if the marking im- 
pulses vary from three the maltese 
cross is printed. 

Multiplex equipment is designed 
to utilize the RCA Seven Unit Sys- 
tem but is able to handle four differ- 
ent signalling codes simultaneously. 

A newly perfected mechanism 
keeps the receiving channeling de- 

(Continued on page 32) 


New radiotelegraph using eight channels simultaneously permitting the handling of 


448 words per minute. 


—Courtesy of R.C.A. 
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NEWS THE COLLEGE 


School of Industrial 
And Labor Relations 


Tue New York State School of 
Industrial and Labor Relations, 
permanently established by statu- 
tory enactment will take a “broad, 
fair and impartial” approach to 
problems of both the worker and 
employer, according to President 
Edmund Ezra Day of Cornell Uni- 
versity. 

Actual formation of the first 
school in the United States de- 
signed specifically to educate stu- 
dents for promotion of a better re- 
lationship between labor and man- 
agement was accelerated by Gover- 
nor Thomas E. Dewey’s approval 
of a $200,000 appropriation for the 
school. The new law also vests 
administration of the School in 
Cornell University. 

With the expectation that a lim- 
ited enrollment of students for pre- 
liminary courses can be accepted 
this fall, Dr. Day said the fields of 
education, labor, management and 
government already are _ being 
combed for selection of a director 
and faculty for the School. 


Their selection, it is expected, 
will be keyed to the School’s con- 
templated approach to the subject 
of industrial and labor relations, as 
outlined by Dr. Day. 

“It must be broad and continu- 
ously fair and impartial toward 
both labor and management,” he 
said. “The proposed instruction 
will be fundamental in character, 
reaching back beyond the mere 
teaching of techniques for the role 
of union organizer, management 
representative or any other indi- 
vidual job in either field.” 

Graduates of the new School will 
be qualified for such positions as re- 
search specialist, analyst, economist, 
etc., for either labor or manage- 
ment. They will also be trained 
for various jobs in government, as 
it deals with labor relations, such 
as mediators, statisticians and field 
workers. 

Dr. Day emphasized that the 
School objective will be “not only 
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to prepare students for the parti- 
cular work ‘to which they aspire.” 

“We will aim to give them a well- 
rounded knowledge of, and feeling 
for, the problems of other parties to 
the labor-management _ relation- 
ship,” he said. 


Naval Training School 


‘THE midshipmen’s school at Cor- 
nell will be discontinued Dec. 7 by 
order of the Navy Department at 
the completion of training of a class 
entering Aug. 10 according to Capt. 
B. W. Chippendale, USN, com- 
manding officer of the naval train- 
ing school at the University. Officer 
training will continue in an NROTC 
unit to become fully established 
Nov. 1, and in the Diesel school for 
officers. The V-12 training also 
will continue, although on a smaller 
scale. 

Plans are being considered for 
the construction of a naval science 
building at Cornell for the use of 
the Naval Reserve Officers Train- 
ing School when it begins function- 
ing about Nov. 1. 

After the Naval ROTC students 
arrive, University and naval officers 
will jointly consider the equipment 
necessary to adequately care for 
the instructional needs of the men. 
One of the questions involved is 
the need of a drill hall for the naval 
officers. The government will share 
in the expense of building construc- 
tion. 


New Dormitory 


AMonc the first of new buildings 
to be constructed in Cornell Uni- 
versity’s post-war development pro- 
gram will be a woman’s dormitory 
in the Balch Halls residential area 
to be located between Balch and 
the Country Club of Ithaca. Total 
cost is estimated at $800,000. . 

The new fire-proof structure will 
be in a sprawling U-shape, con- 
structed of brick, and the wings 
faced with native field stone. It 
will house 425 students. Actual 
construction will begin as soon as 


the War Production Board permits ~ 
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the resumption of private construc- 
tion, and building materials are 
available. 

Architects are Bagg and Newkirk 
of Utica (Egbert Bagg and C. R. 
Newkirk, both members of the Cor- 
nell class of 1907). General con- 
tractors are Barr and Lane of New 
York City who will handle much 
of the construction work through 
sub-contractors on a competitive- 
bid basis. 

Construction time is estimated 
from 12 to 18 months after ground 
is broken. 

Location of the building is within 
the long-range planning of the Uni- 
versity to house all women students 
north of Fall Creek. Present plans 
for a quadrangle in the Balch area 
show Balch Halls as the south unit, 
the new dormitory as the west unit, 
a proposed women’s gymnasium as 
the north unit, and still another 
proposed dormitory as the east unit. 
When completed the quadrangle 
would provide living quarters for 
approximately 1200 women stu- 
dents. 

However, with steady increases 
in the enrollment of women (now 
slightly over 2000), additional 
dormitories are envisioned in the 
general area of the new quadrangle. 


Pror. Paul H. Underwood is acting 
director of the School of Civil En- 
gineering during the illness of Prof. 
W. L. Malcolm who has served as 


director since 1938. 


Dr. Charles Russell Burrows has 
been appointed director of the 
School of Electrical Engineering, 
succeeding Prof. W. A. Lewis. Dr. 
Burrows was formerly on the staff 
of Bell Telephone Laboratories. 


Dkr. Phillips Bradley was appointed 
professor in the new State School 
of Industrial and Labor Relations 
at Cornell. 


recently-established State 


School of Industrial Labor Rela- 
(Continued on page 46) 


ALUMNI 


NEWS 


Tue Philadelphia Regional Group 
of the Cornell Society of Engineers 
held their annual spring meeting at 
the Engineers Club of Philadelphia 
on Friday, April 13. Gordon J. 
Mertz ’20, Vice-President of the So- 
ciety, was chairman of the meeting. 
Following the dinner, Ezra H. Day 
19, Chairman of the Nominating 
Committee, presented his report 
nominating Creed W. Fulton ’12, 
Chairman, John R. Bangs ’21, Vice- 
Chairman, and L. R. Gaty ’23, Sec- 
retary-Treasurer for the ensuing 
year. John R. Bangs ’21, then in- 
troduced the speaker of the evening, 
Dean-Emeritus Dexter S. Kimball, 
who spoke on “The Past Fifty 
Years in Cornell History.” Dean 
Kimball related many anecdotes of 
the early Cornell days and outlined 
the changes which have taken place 
progressively during the years and 
discussed the conditions we must 
expect during the next decade. 
There were about sixty members 
present who received Dean Kim- 
ball’s talk enthusiastically. This 
was followed by a discussion by 
Chairman-elect Creed W. Fulton 
’12, who outlined his plans for the 
coming year. These include solicit- 
ing more active support from the 
Philadelphia Regional Group mem- 
bers, enlarging the membership and 
having the Society take a more 
active part in the University and 
community affairs. 


BricapierR GENERAL ALFRED B. 
QuinToN, Jr., 712, C.E., chief of the 
Army’s Detroit District has been 
awarded the Legion of Merit for 
“extraordinary fidelity and essential 
service.” The Detroit News states 
“General Quinton probably has had 
direct supervision over a_ larger 
volume of war contracts than any 
other individual. He and the or- 
ganization he has built up here have 
been the funnel through which have 
flowed the arms which are bringing 
us victory.” 


Joun B. Brusu 34, M.E., and Mrs. 
Brush have been released from Los 
Banos prison camp, the Philippines. 
Brush, who went to Manila in April, 
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1941 for Proctor & Gamble, was in- 
terned with his wife at Santo Tomas 
when Manila fell. They were separ- 
ated in 1943 when Brush was trans- 
ferred to Los Banos; several months 
later Mrs. Brush was sent there al- 
so. Brush lost twenty pounds, and 
his wife, fifteen. They had to sell 
their personal possessions for food 
while interned, and were released 
just in time, “as the Japs were get- 
ting very difficult after each de- 
feat.” 


Wiutis H. Carrier, M.E. ’01, has 
been elected for his second term as 
Alumni Trustee. He is chairman of 
the board of the Carrier Corp., 
Syracuse, and founded and was 
chairman of the Carrier Engineering 
Corp. which preceded it, a pioneer 
in the air conditioning industry. He 
holds several distinguished scien- 
tific awards, the honorary Doctor of 
Engineering of Lehigh University, 
and D.Sc. of Alfred, was president 
of the Cornell Society of Engineers 
in 1940, and Vice-president of the 
Cornell Alumni Fund Council, 1938- 
41. 


Joun P. Syme, M.E. ’26, has been 
made an officer of the Johns-Man- 
ville Corporation and will function 
as assistant to the president. Mr. 


John P. Syme 

Syme has had wide general experi- 
ence in the corporation’s manage- 
ment during the last nineteen years, 
having begun his service with 


Johns-Manville as an acoustical 
engineer shortly after his gradua- ° 
tion. He served successively in the 
general engineering and power pro- 
ducts departments, and then be- 
came manager of the Market An- 
alysis department. Seven years 
ago, in order to give full time to the 
problem of industrial and_ public 
relations, he was appointed direc- 
tor of Industrial and Public Rela- 
tions. In this post Mr. Syme or- 
ganized, developed, and directed 
the employee relations and public 
relations of Johns-Manville. He 
will also continue to serve as Vice- 
president of the J-M Service Cor- 
poration, a subsidiary which oper- 
ates the Kansas Ordnance Plant at 
Parsons, Kansas. Among his acti- 
vities are membership in the Uni- 
versity Club, Cornell Club, and 
Cornell Society of Engineers, of 
which he is past president. 


Wiuto A. Basse, B.S. in A.E. 
44, wrote March 28 from the Paci- 
fic to his parents, Mr. and Mrs. 
William H. Basse of 59 Tuxedo 
Avenue, Highland Park, Mich.: “It 
seems that the Cornell boys are the 
ones that have to take it on the 
ear—anyway by this ship. William 
F. Minnock, Jr. ’44, John T. Parrett 
44, and I were transferred to LST’s 
previous to going to Iwo and rode 
to the target on them. Then we 
led in waves of Marines—I had the 
first assault wave, or the second to 
hit the beach. Naturally they fired 
at us, but it was surprisingly light 
as to what I expected. My waves 
all got safely on the beach, which 
later proved to be the SOB. I 
didn’t hang around too much to 
find out what was going to happen. 
I went back to the ship and went 
in with the cargo boats. I assure 
you that I was the most miserable 
person on one of those boats which 
played around there too long— 
that is, outside of the wounded. 
You see it rained almost continu- 
ously and the spray was constantly 
coming in over the bow of the boat. 
We spent four days and nights in 
a boat loaded with ammunition. 
(Continued on page 46) 
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50,000 RADARS 


wo years before Pearl Harbor the Government asked Bell Tele- 
phone Laboratories to help perfect radar as a military instrument. 
The Bell System, through the Western Electric Company, its manu- 
facturing branch, became the nation’s largest supplier of radar systems. 
Bell scientists designed and developed many different types of 
radars—each for a specific job. One particular type was standard for 
B-29s in the Pacific for navigation, target location and high altitude 
bombing. Another directed all Navy guns over five inches. 
This is not surprising, for radar development and production stem 
from the same roots that produced and continue to nourish this coun- 
try’s telephone system. 


BELL TELEPHONE SYSTEM 


Vol. 11, No. 1 


lic 
‘I- : 
oO 4 
1e 
1€ 
’ 
re 
oO 
h 
O 
t 
1 
. 
) \2 : 
Ly 
ATEC 


“FIRELESS 


NEW FACTS ABOUT A-C’S WORK WITH INDUCTION HEATING— 
ANOTHER TEST OF OUR ABILITY TO SOLVE PROBLEMS IN ANY F 


Inside view of Induction 
Furnace showing important 
application of Industry's 
newest electronic tool— 
Allis-Chalmers Mercury Arc 
Converter which supplies 
essential high-frequency 
current to induction 
heating coil. 


CRUCIBLE Se METAL CHARGE 


FURNACE BOX 


Current in coil r 
induces heat within im 
metal charge 


100% 
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Today—already applied to induc- 
tion furnaces, producing the energy 
that makes metals melt in their 
own heat with great savings of time 
and power—is an amazing elec- 
tronic device made by A-C! 


Other advantages of the Convé 
and induction heating: clean,! 


First*applied to induction heating 
by Allis-Chalmers, the Mercury 
Are Converter has proved superior ible, easy to operate and coll 
in many ways to conventional ro- Engineers predict for the fil 
tating equipment—for instance steps _ many new industrial possibill 
up efficiency 6 to 12% (see graph), in widely divergent fields! { 
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In other industrial fields, A-C en- 
gineering has been equally alert. 
To balance and control power ac- 
curately for special steel mill opera- 
tions, we developed the “Regulex” 
Exciter Set, above. 


in coil 


at within 
harge 


The same is true of the mining and 
cement making fields. We outfit en- 
tire processing plants — make the 
world’s most complete line of crush- 
ers, grinders, screens and other 
basic industry equipment. 


The “Regulex” Control helps speed 
output of steel wire for bridge 
cables . . . regulates electrode posi- 
tion in electric furnaces—means 
extra “heats,” more special alloy 
steel for peacetime use! 


Our new techniques, learned in war, 
will work for better peacetime liv- 
ing! Postwar homes, cars, food, 
clothing—all will be made faster, 
cheaper and better thanks to A-C 
“know-how” in many fields. 


Allis-Chalmers Manufacturing Company, Milwaukee 1, Wisconsin 


Wherever chemicals sare processed 
for drugs, plastics, synthetic rub- 
ber, you’re apt to find other im- 
portant A-C developments at work 
—special pumps, sifters, scrubbers 
and rotary kilns. 


What’s your technical problem? 
Our staff of experts can assist your 
engineers . . . offer careful, skilled 
analysis—new machines and meth- 
ods to help speed output, meet 


‘keen competition. Call us.. 


A “PLANT STUDY” YOURS FOR THE ASKING! 


Draw on our Vast Experience for Help in Solving Manufacturing and 


‘clean 
nd cotil 
the fi 
possibill 
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Assembly problems. We offer any industry Cooperative Engineering 
rvice—the World’s widest of Major Industrial 


Engineering That Aids 
All Industry, pnd Furthers 
American Good Living. 
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Presidents Message 


WRITE these words the day after the declared vic- 

tory holidays. The war is over! And what a feel- 
ing of thankfulness and relief there is in the hearts of 
all of us that this most terrible of all wars in the history 
of civilization has at last come to an end! 

Our thoughts, which up until now were concerned 
almost altogether with matters that would enhance our 
war efforts, can now be turned to peace time activities. 
And among these latter activities are the plans for the 
College of Engineering. Those well thought out plans 
for new buildings, endowments, new professorships, 
new curricula, etc. can now begin to be translated into 
action. 

We are on the threshold of great developments in 
the College of Engineering, which have been receiving 
the attention of many minds, and which will add 
greatly to its usefulness and prestige. One of the main 
objects of the Cornell Society of Engineers is to pro- 
mote the welfare of the College of Engineering at Cor- 
nell University. Surely this should mean that the 
membership of the Society be on the alert to add what 
they can, each in their small way, to bring these years 


of planning to as early a fruition as possible. The Cor-- 


nell Society of Engineers, at the beginning of a new 
year, pledges itself to cooperate to the fullest extent 
possible to that end. 

That you may know the personnel of the various 
committees it might be well to set them down. 

The Executive Committee is the governing body of 
the Society and is made up of the following members: 


Officers 

J. Paul Leinroth, M.E. ’12, President 
Robert B. Lea, M.E. ’15, Executive Vice President 
Furman South, Jr., M.E. ’12, Regional Vice President 
Furman South, Jr., M.E. ’12, Regional Vice President (Pitts- 

burgh) 
Wilson S. Dodge, M.E. ’22, Regional Vice President (Syracuse) 
Creed W. Fulton, M.E. ’09, Regional Vice President (Philadel- 


phia) 
Sylvester J. McKelvy, C.E. ’27, Regional Vice President (New 


Jersey) 
Paul O. Reyneau, M.E. 713, Secretary-Treas. 


Karl J. Nelson, Ch.E. ’39, Recording Sec’y. 
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Past Presidents 
Bernard A.Savage, M.E. ’26 
James Lynah, M.E. ’05 
George N. Brown, M.E. ’08 


Chairmen of Standing Committees 


Meetings 
Robert B. Lea, M.E. ’15, Chairman 
William M. Reck, C.E. ’14, Vice Chairman 
Membership 
L. S. Waterbury, C.E. 719, Chairman 
Homer R. Seeley, C.E. 19, Vice Chairman 
Awards 
William H. Hill, M.E. ’22, Chairman 


Publications 


George T. Minasian, M.E. ’18, Chairman 
R. M. Smith, M.E. ’30, Vice Chairman 


Alumni Nominations Committee Representative 
Wilton Bentley, M.E. ’98 

Engineering Council Representative 
Bernard A. Savage, M.E. ’26 


Engineering Colleges Representatives 
Electrical Engineering 

Carl F. Ostergren, M.E. ’21 

Wilton Bentley, M.E. ’98 
Civil Engineering 

Carlton Reynell, C.E. 

John P. Riley, C.E. ’22- 
Mechanical Engineering 

William Littlewood, M.E. ’20 

Rudolph M. Triest, M.E. ’11 
Chemical Engineering 

Henry R. Gundlach, B.Chem. 711 

Joseph Coors, Ch.E. ’40 


_ While these men will contribute much of their 
time and effort in the crucial year ahead of us, they 
need your cooperation. Without your interest and sup- 
port they can accomplish but little. I therefore ask 
for your cooperation, urge you to affiliate yourself 
with your local group and become active in it, and 
solicit your thoughts on what we can further do “to 
promote the welfare of the College of Engineering at 
Cornell University, its graduates and former students, 
and to establish a closer relationship between the col- 
lege and the alumni.” 

J. Paut Letnrotu 712 


THE CORNELL ENGINEER 


| 
: 
‘ 
| 
il 
| 
| 
| | 
| 
| 
| 


IT MAY HAVE 
BEEN MERELY 
COINCIDENCE 


BUT Hiroshima, where millions of ball bearings were stock-piled, was target for the 


AND 


first atomic bomb in history. 


Schweinfurt and the other Nazi ball bearing centers were primary objectives of our 


bombers in Europe. 


Yes, the heart of any nation’s in- 
dustrial might is the ball bearing. 


Nothing rolls like a ball. It is nature’s 
favorite, strongest form. Thus, the 
ball bearing is a “natural” for the 
higher speeds, heavier loads and 
greater rigidity demanded by today’s 


exacting production standards. 


When designing your new machines, 
take advantage of the creative engi- 
neering, technical skill, long experi- 
ence and precision manufacturing 
methods of New Departure—the 
world’s greatest maker of ball bearings. 


NEW DEPARTURE 


BALL BEARINGS 
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Diesel In The Air 


(Continued from page 11) 


pounds per gallon) and thereby 
more room is available for passen- 
gers and cargo. 


Owing to greater fuel carrying 
capacity, the Diesel possesses great 
advantages for military aviation. 
The Diesel increases the flight 
range, and thus the striking power 
of bombers is increased. It also has 
the ability to carry a greater mili- 
tary load. Due to greater fuel econ- 
omy, Diesel equipped warplanes 
show an increase as high as twenty- 
five per cent in range and load 
carrying capacity. It is interesting 
to note that the German Air Force 
found that one hundred Diesel- 
powered two-engined Junkers Ju 
86-K saved nearly five tons of fuel 
during each hour of flight compared 
with the fuel required for one hun- 
dred similar gasoline-engined air- 
planes developing the same power. 


From a humanitarian point of 
view, the Diesel engine offers one 
extremely important advantage 
over the gasoline engine. Owing to 
the non-explosive character of the 
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fuel oil used, the danger of fire, as 
for instance in case of a crash or of 
leakage during flight, which consti- 
tutes one of the greatest hazards in 
aviation, is practically completely 
eliminated, 

The dangerous character of gaso- 
line does not lie so much in its in- 
flammability as in the combination 
of a high degree of volatility with 
inflammability. The fuel used in 
the Diesel is so extremely unvolatile 
that it is practically impossible for 
it to ignite accidentally, even under 
the most extreme conditions likely 
to be encountered. The importance 
of the elimination of the fire hazard 
in military aviation in time of war 
can not be over emphasized. 

Commercial airline companies 
will definitely in the future find 
great use for Diesel engines. The 
safety factor of their operations will 
be substantially increased, since loss 
of life in crashes will be consider- 
ably reduced. A very large pro- 
portion of the more serious airplane 
crashes are followed by fire, and in 
many of the cases more damage is 
done by the fire than by the crash 
itself. 


The adoption of the Diesel engine 
for airplanes will make flying an 
even more popular sport than it 
was before the war. The reduction 
in fuel cost will enable the average 
private flier to do more flying than 
previously. 


The Diesel engine will also find 
wide use, in the future, on lighter 
than air craft. Thus far, in the 
United States, we have built helium- 
filled airships, but have had to 
power them with gasoline engines. 
In Germany, on the other hand, 
they have built Diesel-engined air- 
ships but have had to employ hy- 
drogen as a lifting gas. Undoubt- 
edly when the airship building pro- 
gram is renewed the ideal com- 
bination of helium and Diesels will 
be employed. 


The Diesel aircraft engine today 
is still very much in its infancy. 
However, much research and de- 
velopment work will undoubtedly 
be carried on after the war. The 
future of Diesel aircraft looks ex- 
tremely bright. Its universal adop- 
tion will be fast and unbounded. 
In fact, only the sky’s the limit. 
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In countless ways good health is closely 
tied to chemistry. A goodly proportion of 
the more than 500 Dow chemicals are pro- 
duced for the specific purpose of keeping 
our nation healthy. 


When your doctor writes a prescription call- 
ing for certain pharmaceuticals, the chances 
are that one or more Dow products were 
used as basic materials in their manufacture. 
The same is true when you buy a standard 
proprietary remedy over the counter in your 
neighborhood drug store. Among the long 
list of pharmaceutical chemicals Dow pro- 
duces for these purposes are Chloroform, 
Epsom Salt, Acetyl Salicylic Acid, Iodine, 
Phenol, Monochloracetic Acid, Acetphe- 
netidin and Potassium Bromide. Recently, 
with the aid of Methocel, a Dow product, a a. 
remarkable new method for the treatment . 
of burns has been developed; and the first 
commercial production of dl-Tryptophane, 
one of the essential ‘amino acids, has just 
been announced by Dow. 


But good health also depends on wholesome 
food, pure water, and sanitation. Dow 
insecticides, fungicides and fumigants pro- 
tect food from the attacks of pests. Chlorine 
and Activated Carbon, produced by Dow, 
keep water pure, odorless, sweet. Dow 
Ferric Chloride for sewage disposal is essen- 
tial for effective municipal sanitation. 


In countless ways Dow chemicals are serv- 
ing you to prevent illness, alleviate suffering 
and promote the good health of the Nation. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN CHEMICALS INDISPENSABLE 
New York Boston Philadelphia Washington Cleveland Detroit Chicago St. Louis TO INDUSTRY AND VICTORY 
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Most Bell System equipment is kept 
in heated buildings in a tempera- 
ture range of only 50°F to 110°F. 
Military equipment, however, has 
to stand storage outdoors in all sorts 
of climates. The temperature may 
range from —40°F in the Alaskan 
winter to +140°F in the African 
sun. 

The high extremes of temperature 
occur in some of the tightly packed 
boxes used for airborne equipment. 
The heat given off by the apparatus 
in the box sometimes is the equiva- 
lent of five electric toasters going 
full blast. To make matters even 
worse, the air is thinner at high 
altitudes and doesn’t carry the heat 
away as rapidly as it does at sea 
level. The result is that the tem- 
perature in such boxes often reaches 


160°F. 


The low extreme in temperatures 
also occurs in airplanes. Some of 
the airborne equipment is placed 
where it gets cooled down to the 
outside air temperature. At five 
miles up that air temperature is 
—75°F. 

Most of the standard Bell Sys- 
tem apparatus is filled with wax to 
insulate the parts and keep them 
from shaking. The wax melts at 
about 130°F, and is quite satisfac- 
tory for Bell System use. This wax 
cannot be used for military equip- 
ment, however, because it would 
simply ooze out in the higher tem- 
peratures encountered. 


Sometimes the designer can adapt 
the standard equipment designed 
for one set of conditions for use in 
another. A standard type of switch 
used in the Bell System contains a 
drop of mercury as the moving 
contact. Mercury freezes at —40°F 
and this switch normally couldn’t 
be used in airborne equipment. 
However, the addition of a heater 
prevents the freezing and_ the 
switch can be used. 


Corrosion is always a tough de- 
sign problem, especially for military 
equipment which is exposed to ex- 
tremes of climate. The worst cor- 
rosion occurs on ships where equip- 
ment is exposed to salt water spray 
and to the salt dust blown about by 
the winds. The salt dust is blown 

(Continued on page 34) 
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things other 
metal can do... 


T Under heat and pressure, simple 
metallic powders are transformed into 
Carboloy Cemented Carbide, the hardest 
metal made by man. It has helped to revo- 
lutionize production in a few short years. 
No other metal...in tools, dies and machine 
parts .. . can do so much as cemented car- 
bide to boost production and cut costs. 


3 In this sheet metal forming oper- 

ation, 133 times as many stainless steel 
radio tube base parts are punched, drawn and 
trimmed with Carboloy Cemented Carbide 
dies, as were produced with ordinary dies. 
No other type of metal even approaches 
the life of Carboloy when applied to dies 
for drawing wire. and tubing, or forming 
sheet metal parts. 


2 On this steel-cutting job, shells for 
_ World War II are machined with 
Carboloy tipped tools in 1/16 the number 
of man-hours required for an equal number 
of shells in World War I. No other mate- 
rial used in production tools can work at 
the high cutting speeds this miracle metal 
maintains in everyday operation. 


4 The Carboloy needle and nozzle 

in this porcelain spray gun lasted 21 
times as long as those made of high speed 
steel! No other wear-resistant metal can 
competitively handle the wide variety of 
industrial applications that await Carboloy 
Cemented Carbide after Victory. This fact 
is important in the plans of design and 
production engineers. 


All this means better products—lower costs for you 


i ipod can use Carboloy Cemented Carbide tools and dies to help speed 
war production right now .. . in your present shop set-up, with your 
present equipment, at little cost. That experience, we are sure, will point 


the way to its wider and wider use . . 


. for both machine and product 


parts and for all types of metal working . . . in the competitive battle 
of costs to come when peacetime manufacture is resumed. 


Carboloy Company, Inc., Detroit 32, Michigan. 


CARBOLOY 


TRADE MAREK 


CEMENTED carsipe\ 


The Hardest Metal 
Made by Man 
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The RCA Radio Altimeter assures that the last mountains have been passed before letting down to the airport in the valley below. 


Measuring "every bump on the landscape” 


A radio altimeter—that indicates the exact 
height above land or sea—is another RCA 
contribution to aviation. 


Old-style altimeters gave only the ap- 
proximate height above sea level—did not 
warn of unexpected “off-course” mountains. 


To perfect a better altimeter was one of 
science’s most baffling problems. So RCA 
developed an instrument so accurate it 
“measures every bump on the landscape” 
from the highest possible altitudes. ..so sen- 
sitive it can measure the height of a house 
at 500 feet! 

This altimeter—actually a form of radar 
—directs radio waves from the airplane to 
earth and back again . . . tells the pilot ex- 
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~at 20,000 Feet! 


actly how far he is from the ground...warns 
of dangerously close clearance . . .“sees” 
through heaviest fog or snow. 


All the radio altimeters used in Army, 
Navy and British aircraft were designed 
and first produced by RCA. This same pio- 
neering research goes into every RCA prod- 
uct. So when you buy an RCA Victor radio, 
Victrola, television receiver, even a radio 
tube replacement, you enjoy a unique pride 
of ownership. For you know it is one of the 
finest instruments of its kind that science 
has yet achieved. 


Radio Corporation of America, Radio 
City, New York 20. Listen to The RCA 
Show, Sunday, 4:30 P. M., E.T., over NBC. 


The RCA radio altimeter will be a 
major contribution to the safety of 
post-war commercial flying. The 
section at the left sends the radio 
waves to earth and back again 
while the “box” at the right —tim- 
ing these waves to the millionth of 
a second—tells the navigator the 
plane’s exact height in feet. 


RADIO CORPORATION of AMERICA 
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(Continued from page 20) 
vices in exact step with the distant 
transmitter and the signal elements 
being sent. 

The new system was extensively 
used during the United Nations 
Conference at San Francisco, and 
engineers predict wide use for this 
amazing device in handling post- 
war traffic. 


Home Freezer 


WESTINGHOUSE engineers have de- 
signed a new upright home freezer 
with doors on the front like electric 
refrigerators, thereby achieving easy 
reaching convenience in the hand- 
ling of stored foods and gaining 
lower operating costs. The two 
functions of freezing and storing 
foods will be done separately. Sec- 
tional inner doors and compart- 
ments make it possible to select 
specific foods from an individual 
section of the cabinet without dis- 
turbing food arrangements in other 
sections. Zero temperature is main- 
tained in storage compartments. On 
freezing surfaces, temperatures 
range from 10°-20° below zero. 
Westinghouse home economists 
and refrigeration engineers coordin- 
ated their progress in refrigeration 
research toward the development 
of the home freezer. The home 
freezers are tested in the laboratory 
for both mechanical performance 
and ability to freeze and store foods. 
Records of food in 75 locations with- 
in each freezer are kept. Thermo- 
couples, placed in the food packages 
and read during freezing and stor- 
age periods, give a history of tem- 
perature of the foods. Monthly re- 


Upright home freezer 
—Courtesy Westinghouse 


ports include freezing rate curves, 
processing records on foods frozen, 
and comments on the taste and ap- 
pearance of the foods when thawed 
and cooked. For use by the engi- 
neering department, continuous re- 
cordings are made of the freezer’s 
power consumption, actual operat- 
ing time, number of door openings, 
and the total time the outer door is 
open. In a sound proof room, the 
noise made by the refrigerating 
mechanism is studied. 

The new freezer will be made in 
three models for city and farm use. 


Protective Plastic 


AN American fighter plane stands 
ready for take-off on some distant 
desert runway. The temperature 
has soared to 175 degrees Fahren- 
heit. In a few minutes the plane has 
reached an altitude where the tem- 
perature may register 50 degrees 
below zero. 

Such sudden changes from baking 
heat to freezing cold are tough on 
the fighter’s radar and radio equip- 
ment. Protective waxes and gums 
begin to melt and run out of the 
transformers, moisture condenses 
on equipment and is absorbed in 
the electrical windings and coils. 
The result may well be a break 
down in the plane’s communication 
equipment. 

As a remedy, Westinghouse en- 
gineers developed a moisture proof- 
ing plastic that flows almost as 
freely as water and hence fills every 
tiny opening in the electrical wind- 
ings and coils, but which on heat- 
ing hardens permanently to a 
tough, protective skin through 
which no moisture can seep. 

Under test the new plastic proved 
from 50 to 500 times better than 
any varnish previously developed 
for such purposes. 

The moisture-proofing material 
is named Fosterite, after Newton 
C. Foster, who developed it. Chief 
among its advantages is the fact 
that it contains no solvents. Con- 
sequently, when the liquid is heated 
to form a solid, no solvents are 
boiled off to leave tiny gaps through 
which moisture can penetrate. 

This new material will have a 
wide variety of uses, because it 
wards off dirt as well as moisture. 
Fosterite may be used to protect 


—Courtesy Westinghouse 
Mr. Foster observing the effect of water 
on a small transformer coated with 
Fosterite 


motors and other electrical equip- 
ment that operate in such dust 
laden atmospheres as coal mines. It 
may also be used to keep harmful 
moisture out of meters that meas- 
ure the flow of your electric current, 
out of delicate relays in telephone 
systems, or away from the windings 
of electrical equipment. 


New Photoflash Lamps 


A new blue dye coating which 
boosts by forty per cent the light 
output of two photoflash lamps 
used with daylight color film and 
makes more faithful color repro- 
ductions indoors and outdoors has 
been developed by the Westing- 
house Company. More accurate 
color reproduction is possible since 
the spectral characteristics of the 
light emitted through the new coat- 
ing more nearly simulate average 
outdoor daylight conditions, thus 
providing an improved color bal- 
ance. The new lamps are designed 
for daylight type film only but are 
useful either as the sole light source 
when making color pictures indoors 
or when a shadow fill-in is desired 
for outdoor pictures. 


Stretching Aluminum 


SrRETCHING machines developed by 
the automotive industry are being 
utilized in the stretching, shaping, 
and forming of aluminum into 
structural parts. The stretching 
of aluminum pieces in the produc- 
(Continued on page 38) 
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AS A FIGHTING MAN he was technically known as 
flight operations director on a carrier... supervised 
take-offs and landings. His signals had to be obeyed 
... but more important, they had to be right! 

Every fighting flat-top on the seas has its com- 
plement of such highly-trained men ... technicians, 
mechanics, pilots. 

Today, in men like these lies the bright future of 
American peacetime aviation! 


A goodly proportion of such skilled personnel 
will surely find their way into peacetime aviation. 
Plane factories, office detail, ship servicing and air- 
ports operations will offer natural opportunities for 
men who “went to school as they went to war.” 

Backed up by war-proven men like the “traffic 
cop on Hell’s Half Acre” the future of private and 
commercial flying is made doubly-great! 


Traffic Cop...on Hell's Half-Acre 


fuels and lubricants. We’ve developed over 129 special 
products for the Army and Navy Air Forces ... fuels 
and lubricants that function dependably in the heat 

of the sun-baked desert and in the deadly cold above 


Arctic clouds. The world’s largest petroleum laboratories 


support our promise that “You can always depend on 
Esso Aviation Products.” 


COLONIAL BEACON OIL COMPANY 
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FOR OVER FORTY YEARS Esso has pioneered in aviation 


AVIATION PRODUCTS 
SOLD IN THE 2S STATES INDICATED 
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THAT ROEBLING 
WOVEN WIRE SCREEN 
ALWAYS PANS OUT 
DOESN'T IT? 


THAT'S RIGHT, AND I 
HEAR THEY MAKE JUST 
AS GOOD WIRE ROPE, 
ELECTRICAL WIRES ND 
CABLES, STRIP STEEL, AND 
FLAT, ROUND AND SHAPED 


Roebling produces every major type of wire and wire product... toaster 


cord to telephone cable... bridge cable to wire rope... fine filter cloth to 

heavy grading screen...strip steel and flat wire to round and shaped wire... 

all Roebling products. All the result of over 100 years of wire specialization. 
John A. Roebling’s Sons Company, Trenton 2, N.J. 


ee coi ROLLED, STRIP * HIGH AND. LOW. CARBON ACID AND BASIC OPEN HEARTH STEELS 
_ AIRCORD, SWAGED TERMINALS AND ASSEMBLIES ¢ AERIAL WIRE ROPE SYSTEMS * ROUND 


ROEBLING 


PACEMAKER ‘IN WIRE PRODUCTS 


IRE ROPE AND STRAND “FITTINGS: SLINGS * SUSPENSION BRIDGES AND CABLES 


AND CABLES °¢ CLOTH AND NETFING, 


The Shape of Things 


(Continued from page 30) 


into the equipment where it ab- 
sorbs moisture from the air and 
forms films of salt water. Any bit 
of salt water in contact with two 
dissimilar metals forms an electric 
battery. One of the metals is then 
used up in a short time by the elec- 
trical action of the battery. The 
designer tries to avoid this form of 
corrosion by placing together only 
metals that form weak batteries, by 
giving the metals heavy coatings of 
plating and paint, or by inclosing 
the equipment in well sealed boxes. 
These precautions have been made 
a standardized part of the design 
of shipborne equipment. 


Shock and 


No doubt you’ve heard the story 
of how soldiers marching across a 
bridge caused it to collapse. The 
bridge happened to be the right size 
to swing in time with the marching, 
so each step gave the bridge an ex- 
tra shove in its swinging. The 
bridge just swung further and fur- 
ther with each step until it broke. 


Its been found by bitter experi- 
ence that plane motors can do 
exactly the same thing to airborne 
equipment. This shaking to pieces 
of the equipment can be avoided by 
making the equipment so that it 
vibrates in resonance only at speeds 
lower than those of the plane 
motors. This construction has been 
made standard for airborne equip- 
ment. 


On ships, shock is more import- 
ant than vibration. Whenever a 
warship fires its gun, or a shell 
bursts in the water nearby, the 
whole ship is given a terrific pound- 
ing. Standard shipborne equip- 
ment therefore is designed to be 
especially sturdy and is often 

(Continued on page 36) 
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Be prepared to grasp every opportunity that comes your 
way after graduation and to make the most of it. 
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Have all the answers at your command 
—including those pertaining to bear- 
ings; for bearings figure importantly in 
every engineering problem wherever 
wheels and shafts turn. 

In fact many an otherwise soundly- 
designed machine has failed to perform 
up to expectations because its bearings 
were not equal to the tasks imposed 
on them. 

A thorough knowledge of Timken 
Tapered Roller Bearings will enable you 


to fully satisfy the bearing requirement 
in almost every kind of machinery and 
thus avoid troubles due to inadequate 
bearing equipment. 

Timken Bearings are the first choice of 
an overwhelming majority of experienced 
engineers—and have been for many years. 
They are as effective in war as in 
peace. They will carry the loads of recon- 
struction with a full measure of effi- 
ciency, safety and economy. The Timken 
Roller Bearing Company, Canton 6, Ohio. 


TIMKEN 


TRADE-MARK REG U.S. PAT OFF. 


TAPERED ROLLER BEARINGS 
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(Continued from page 34) 
mounted on shock absorbers. Then 
no special design is needed to pro- 
tect the equipment from vibration. 
Service Life 


The most important requirement — 


on parts used in the Bell System is 
that they have a long service life. 
Take, for instance, the paper type 
condensers used in the Bell System. 
It is estimated that there are now 
fifty million of them in use. Those 
condensers were designed to last at 
least 15 to 30 years. So far only 
a few thousand have had to be re- 
placed each year. If, however, con- 
densers lasting only two years had 
been used, twenty-five million of 
them would have to be replaced 
each year. You can see what a 
costly maintenance job that would 
be. For that reason the Bell Sys- 
tem has adopted long-lived parts 
as a standard in spite of the higher 


price. 

Military equipment, on the other 
hand, gets used up quickly in com- 
bat or else rapidly outmoded by 
new developments. A service life of 
two to three years is usually suffi- 
cient. 

The rapid changes in military de- 
sign require that the design and 
manufacture of new equipment take 
as short a time as possible. The de- 
signer saves time if he can use pre- 
viously designed parts. And if 
parts already in manufacture can 
be uSed, all the more time is saved. 
For that reason, large quantities of 
standardized parts are used in mili- 
tary designs. And the military 
forces are strong backers of stand- 
ardization in industry. 

Results of Different Design 
Requirements 

You can see from the above ex- 
amples how different requirements 
lead to different standardized de- 


signs. 

The standardized Bell System de- 
signs emphasize low operating costs, 
long life, and ease of interconnec- 
tion. 

The standardized Army airborne 
designs accentuate light weight, 
small size, and operation under ex- 
tremes of temperature. 

The standardized Navy designs 
emphasize resistance to corrosion 


and shock. 


Summary 

Different design requirements are 
put on the equipment by the differ- 
ent users. 

The designer picks a design which 
satisfies the greatest number of 
those requirements. 

Wherever possible the designer 
uses standardized parts to save time 
and costs. 

In this way are chosen the many 
shapes of machines and gadgets of 
our civilization. 
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ALWAYS A PLACE TO PARK 


SCOTCH 
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The Store of Good Spirits 


416 EDDY ST. 


East Hill Supply Co. 


ALWAYS A PLACE TO PARK 
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Cornell University Placement Service 
WILLARD STRAIGHT HALL, ITHACA 


We are expecting, and getting, many registrations of Cornell veterans. 


107 E. 48th ST.,. NEW YORK CITY 
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Business Men of Tomorrow 


— hardly an industrial or commer- 
cial establishment that does not use heat in 
some form—whether it be a bakery or a res- 
taurant, a foundry or glass plant. When the 
energetic, forward-looking men who have plant- 
ed our banners on the ruined pillboxes of the 
enemy return to take their places in our in- 
dustrial and commercial life, they will find that 
one factor in modern production comes readily 
within reach of those with modest capital— 
that is Gas equipment for the application of 
heat. 

True, there are giant Gas furnaces that repre- 
sent substantial investment, engineered to do 
big jobs in a big way. But there are types of 


American Gas Association 


Industrial and Commercial Gas Section 
420 Lexington Avenue New York 17, N. Y. 


Vol. 11, No. 1 


AND THE 
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Gas equipment to fit every need—from the 
biggest to the smallest. That is one of the 
many advantages of Gas and Gas equipment— 
flexibility. Here is a fuel and a method of ap- 
plication that meets every need for industrial 
and commercial heat. It meets them economi- 
cally, too, affording unit and overall savings 
that any business man or industrialist ap- 
preciates. 

The Industrial Engineers and Commercial 
Representatives of local Gas Companies will be 
glad to discuss with these new industrialists 
and business men the advantages of modern 
Gas equipment and advise them in the choice 
of specific equipment. 


TREND 
FOR ALL 


INDUSTRIAL HEATING 
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tion of aircraft components is a pro- 
cess necessary to the straightening, 
strain-hardening, strengthening and 
forming of parts that cannot be 
shaped efficiently in any other way. 
Before the war, aluminum stock 
was stretched by a hand-hammer- 
ing method, ordinary dies in large 
presses being used for the final 
forming operations. Strain harden- 
ing was an incidental result of the 
process. “Springback” of the ma- 
aterial under this old method posed 
additional problems. In order to 
provide for adequately forming 
parts on mass production methods, 
the hardening and forming opera- 


tions were combined into a single - 
process called stretch-forming, us- 


ing a stretcher die (similar to a 
press die) in a hydraulic machine. 
The stretching machines consist of 
a specially-built, table-height base 
upon which are mounted two hy- 
draulic jaws and a form whose con- 
tour matches the finished part. The 
jaws pull the part against the form 
with a pressure ranging from 500 
to 1,300 pounds, forcing the metal 


Ageing Meats 


id 


Another Highly 
Successful Community 
Refrigeration Center 


The Consumers Ice and Coal Co., Lancaster, Penna., pro- 


to relax into the desired contour. 
The explanation of the remarkable 
strengthening effects achieved in 
this stretching process seems to be 
that each circular molecular body 
in the aluminum is drawn out into 
an egg-shaped elliptical particle, 
making the metal extremely hard 
and strong. 


DuPont and Atomic Bomb 


THE Du Pont Company’s assign- 
ment in connection with the indus- 
trial development of the use of 
atomic energy, recently announced 
by the government, involves several 
factors of an unusual nature. Du- 
Pont’s connection with this work 
began in the fall of 1942. At that 
time the War Department, repre- 
sented by Major General Leslie R. 
Groves, asked the Du Pont Com- 
pany to undertake a phase of this 
project involving the engineering, 
designing, construction, and opera- 
tion of a large plant. General 
Groves stated that the project was 
of utmost importance in the war 
effort, as evidenced by statements 


that the first nation to solve this 
problem could force a victorious 


end to hostilities by its use, and 
that available evidence strongly 
suggested that the enemies of the 
United States were seeking to solve 
the problem. 


The importance of the field was 
such, that any patent rights de- 
veloping out of the work were to be- 
come the property of the govern- 
ment. The government was to pro- 
tect against all costs, expenses, 
claims and losses sustained by Du 
Pont. 


The specific responsibilities as- 
sumed by the Du Pont Company 
were to engineer, design, and con- 
struct a small-scale semi-works at 
the Clinton Engineer Works in 
Tennessee, and to engineer, design, 
construct, and operate a large-scale 
plant at the Hanford Engineer 
Works in Washington. Because of 
its close association with funda- 
mental research, the Clinton semi- 
works was to be operated under the 
direction of the University of 
Chicago. It was agreed that it 
would be necessary to depend most 
heavily upon the fundamental re- 
search and development, consulta- 

(Continued on page 41) 
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Locker Service 


Frozen Food Storage 


vides refrigeration service to some 2500 customers. The 
plant produces 90 tons of ice daily, serves town and 
country routes, and ices refrigerator cars; but ice com- 
prises only one-fifth of its business. « Its locker system is 
plete with p ing equipment, chilling and ageing 
rooms, quick-freezer, and 2200 food compartments; has 3 
sub-stations in nearby towns. * Thousands of pounds of 
locally grown fruits and vegetables are cleaned, graded, 
quick-frozen, packaged, and sold under the "Consumers" 
label, each season. Four Blizzard freezers handle this load. 
Six freezer storage rooms hold 3 million Ib. of various frozen 
foods. « Fresh fruits (up to 75,000 bushels) are stored, not 
to mention carloads of such products as cheese, cream, 
bbage, meats, potatoes, etc. » Frick refrigerating, ice- 
making, quick-freezing, and cold-storage equipment is used 
throughout. » A similar COMMUNITY and REFRIGERA- 
TION CENTER could be of great service to YOUR town. 


FRICK C 


Waynesbore 
e Pennsyivenie 


Tutoring in university courses that is effective 
because directed to individual needs. 


Special attention given to the needs of veterans 


ITHACA, NEW YORK 
C. M. DOYLE ’02, Headmaster 
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BABCOCK 
& WILCOX 


THE BABCOCK & WILCOX CO. 


85 LIBERTY STREET, NEW YORK 6, N. Y. 


SURPLUS GOVERNMENT MATERIAL 
for 
CORNELL ENGINEERS 


We've secured an excellent lot of sur- 
plus DRAWING INSTRUMENTS, TEE 
SQUARES, DRAWING BOARDS, TRI- 
ANGLES, SCALES, ETC. 


This Fall, Cornell Engineers and Archi- 
tects will be able to buy almost every- 
thing required for drawing courses for 
little more than 2 of the usual cost. 


COME IN AND SEE THE BARGAINS! 
10% DIVIDEND TOO! 


THE CORNELL CO-OP 


Barnes Hall On The Campus 


FOR Wicrory 


i of aviation gasoline, synthetic rubber and 
other “ingredients of Victory" calls for the use of huge 
pressure vessels of many shapes in numerous refining 
and chemical processes. 


Designing and building all kinds of pressure vessels— 
drums, tanks, towers, catalyst chambers, accumulators, 
evaporators, heat exchangers, autoclaves as well as 
related products, is a major activity of the versatile 
Babcock & Wilcox organization—and has been for 
many years. In successfully supplying practical solu- 
tions for new problems encountered in the application 
of pressure vessels to today's requirements, B&W en- 
gineers have created manufacturing techniques that 
have saved time and critical materials without sac- 
rificing safety or quality. 


Developing high-pressure, high-temperature vessels is 
a logical job for B&W because of its 75 years leader- 
ship in designing, building, and applying steam gen- 
eration equipment for all pressure and temperature 
conditions in stationary and marine service. 


PRODUCTION STAYS HIGH— 
when Good Cutters are Used 


Vol. 11, No. 1 


«..Only Good Cutters with such features as these, 
deliver a maximum number of cuts between sharpen- 
ings with a high rate of production. 


Correct Rake Toughness — Developed by 
& Clearance Angles Scientific Heat Treatment 


2 Ample Chip Space 4 Modern Designs 
BROWN & SHARPE CUTTERS PROVIDE ALL THESE ADVANTAGES 


Catalog No. 34 listing complete line sent on request BS 
R 
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FABRICATED 
PARTS 


MOLDED MACERATED 


and 
MOLDED LAMINATED 
FORMS and PRODUCTS : 


_ They Pried Open 


HE dramatic quest of Madame 
ype Pierre Curie ended not 
only in the historic discovery of 
radium but opened a great door 
leading to new concepts of matter 
and therapy. 

A similar, but less arduous, quest 
by you in relation to technical plas- 
tics might open a door to valuable 
possibilities. Practical and profit- 
able new uses for these technical 
kinds of plastics are imminent, 


a Great Door 


awaiting investigation and trial. 
One sound approach to your ap- 
plication is to check over your 
requirements with us. Should a ma- 
terial with excellent electrical prop- 
erties and resistance to corrosion, 
mechanically strong and easy to 
machine be indicated, our type of 
technical plastics, Synthane, may fill 
the bill. Our complete catalog, free 
for theasking, will be helpfulto you. 
Synthane Corporation, Oaks, Pa. 


SYNTHANE TECHNICAL PLASTICS 


SUFTS« UNS TUBE FHBRICTED PARTS [SYNTH ANE] 


Plan your present and future products with Synthane Technical Plastics 
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tion, and advice of the Metallurgi- 
cal Laboratory of the University of 
Chicago. 

The cost has been approximately 
$350,000,000. The area owned or 
controlled by the government for 
this project amounts to more than 
600 square miles. 

In the time and with the informa- 
tion available, the Clinton semi- 
works could not be designed to be 
an early edition of the Hanford pro- 
duction units, as would have been 
the normal procedure. Therefore, 
the Hanford units had to be de- 
signed, constructed and operated 
without major guidance from Clin- 
ton experience. However, the Clin- 
ton semi-works proved to be an im- 
portant tool in the solution of many 
completely new problems encoun- 
tered at Hanford. 


Meteor Detection 

By means of an apparatus designed 
in connection with the work being 
done at Cornell on the National 
Geographic Society aurora borealis 
study, Cornell physicists recently 


recorded the presence of meteors. 
near the earth. According to Dr. 
C. W. Gartlein, who designed the 
apparatus with Mr. Joseph C. 
Logue of the Department of Elec- 
trical Engineering, this is the first 
known electrical recording of 
meteors. Two photo-electric cells 
in a balanced circuit are “aimed” 
at different portions of the sky, 
and are so synchronized that when 
one cell intercepts light which is 
brighter than that being received 
by the other, a recording pen on the 
graph is set in motion. The jagged 
line made by the pen not only re- 
cords the presence and duration of 
a- meteor in the field covered by the 
photo-electric cell, but also gives a 
reading of the brilliance of the light 
which may be measured accurately 
by comparing it with the amount of 
light received by the other cell at 
the same moment. 


Net Work Analyzer 

AN A-C Network Analyzer built 
and maintained by the General 
Electric Company has been of great 
value to power companies in solv- 
ing operating problems and in pro- 
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ional Electric 


Pittsburgh, Pa. 
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viding data necessary to changed 
wartime operation. The analyzer, 
designed and built seven years ago, 
is a cabinet with myriad dials and 
wires. It is so designed that circuits 
can be set up “in miniature”, which 
tunction the same, electrically, as 
an actual power system. In this 
mannet problems can be solved 
which are too difficult for human 
solution or which would require 
weeks or months of computation, 
compared with a few hours opera- 
tion of the analyzer. Such prede- 
termination of power-system per- 
formance, often unfeasible previous- 
ly, avoids costly mistakes, 

The analyzer became a hero in 
the early days of the war when 
power companies found themselves 
in a tight spot. Despite a tremend- 
ously increased load as a result of 
country wide industrial expansion 
and the sudden cancellation of new 
equipment then on order, the utili- 
ties had to turn the wheels of in- 
dustry faster than ever before. 
“Power pools” charted by the a-c 
analyzer helped solve the problem. 


First their operation was studied on 
(Continued on page 44) 


BULLETIN OK-1013 tells where and how to 
install Okonite Varnished Cambric Insulated 
Wires and Cables. Secure it by writing to 
The Okonite Company, Passaic, New Jersey. 
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@ How does an engineering student eventually 
become vice president or head of a company? 
What—over and above his technical education 
—must he know to qualify as a top executive? 


The answer is: a basic understanding of prac- 
tical business principles and methods. 


It is this PLUS knowledge that enables him to 
see beyond the specialized activities of one de- 
partment—to grasp the importance of Market- 
ing, Finance and Accounting as well as Pro- 
duction. 


Fundamentals Needed 

The Alexander Hamilton Institute’s Modern 
Business Course and Service provides a thor- 
ough groundwork in the fundamentals under- 
lying a// business and industry. With the help 
of this intensive training, an alert man can 
accomplish more in months than he could, 
ordinarily, in years! 


Many Technical Subscribers 
There is a scientific quality about the Institute’s 
Course and Service that appeals to technically- 
trained men. That is why there are so many 
prominent members of the engineering pro- 
fession among the more than 400,000 sub- 
scribers. They include: J. W. Assel, Chief En- 
gineer, Timken Steel & Tube Co.; Lewis Bates, 
Plant Mgr., E. I. du Pont de Nemours & Co.; 
Lewis P. Kalb, Vice President, Chg. Eng. & 
Mfg., Continental Motors Corporation; H. W. 
Steinkraus, President, Bridgeport Brass Co. 
Institute training fills the gap in ordinary 
technical education, and provides access to the 
thinking and experience of many famed indus- 
trialists. It is basic, broad in scope and fits into 
a busy schedule. 


Prominent Contributors 

Among the prominent men who have contrib- 
uted to the Course and Service are: Thomas 
J. Watson, President, International Business 
Machines Corp.; Frederick W. Pickard, Vice 
President and Director, E. I. du Pont de Ne- 
mours & Co.; Clifton Slusser, Vice President, 
Goodyear Tire & Rubber Co. 


The Institute’s pro- 
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Alexander Hamilton Institute 
Dept. 283, 71 West 23rd St.. New York 10, N. Y. 
In Canada: 54 Wellington St., W., Toronto 1, Ont. 
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what might be called power plant 
apparatus. This instruction should 
be correlated term by term with the 
recitation and lecture courses in 
heat-power engineering. Labora- 
tory instruction will be given on in- 
ternal combustion engines and en- 
gine parts—steam engines, turbines, 
and pumps—combustion and heat 
transfer apparatus, such as boilers, 
condensers, evaporators, and other 
heat exchangers—air compressors 
and fans—the complete steam 
power plant—refrigerating and air 
conditioning equipment. In many 
of these fields, the laboratory equip- 
ment is inadequate at the present 
time. In particular, the laboratory 
must be equipped to “demonstrate” 
as well as “test.” In the laboratory 
instruction on refrigeration, for ex- 
ample, one experiment has been of- 
fered in the past. The student 
spent three hours in the laboratory 
testing an ammonia compressor 
driven by a steam engine—and that 
completed the laboratory instruc- 
tion on refrigeration. Granted that 
the student might well “test” or de- 
termine the performance of a me- 
chanical condensing unit or a refrig- 
erating machine, he should also be 
shown the component parts of mod- 
ern equipment—compressor parts 
and various controls—thermostatic 
expansion valves, high and low- 
pressure cut-outs, water regulating 
valves, liquid solenoid valves, two- 
temperature valves, and the like. He 
should be instructed on charging 
the refrigerating system, pumping 
down the system, and testing for 
leaks. The laboratory instruction 
which has been given at Cornell has 
been very sound, but it now needs 
some equally sound expansion. 


The use of the laboratory to 
“demonstrate” as well as “test” re- 
quires that the student spend more 
time in the laboratory and less time 
in his room writing a report. It 
also requires that the instructor 
spend more time in the laboratory 
and less time in his office chair 
reading reports. Laboratory equip- 
ment is expensive; in order to de- 
crease the cost of laboratory in- 
struction, the laboratory equipment 
must be utilized each hour of the 
scholastic day. There should be a 


staff in the Department of Me- 
chanical Engineering Laboratory 
adequate to keep the laboratory 
filled with students at all times. 

To the many prospective gradu- 
ate students in mechanical engi- 
neering the Mech Lab department 
must be ready to offer formal lab- 
oratory courses at advanced levels. 
Such courses have not been offered 
in the past. It is not sufficient that 
the major professor see a graduate 
student once when he signs the 
blanks for the office of the Gradu- 
ate School and again when the stu- 
dent appears with a bound thesis. 
Carefully planned laboratory in- 
struction should be offered in in- 
struments and heat-power appar- 
atus beyond that given in the 
courses required of the undergradu- 
ates. 


Post-War Challenge 


Post-war instruction in engineer- 
ing offers a challenge to the in- 
structing staff. Rapid technical ad- 
vancement that is not widely pub- 
licized during war serves to increase 
the natural time lag between en- 
gineering as practiced and engi- 
neering as taught in engineering col- 
leges and explained in engineering 
textbooks. Teachers must make 
every effort to shorten this lag. The 
experience now being acquired by 
members of the instructing staff 
who are teaching the “demonstra- 
tion” type of laboratory work in the 
U. S. Navy training programs in 
Diesel engineering and steam en- 
gineering will be very valuable to 
the school. In particular, the qual- 
ity of laboratory instruction offered 
at Cornell after the war on internal 
combustion engines should be of 
the highest order. 


It is easy to talk or write about 
changes in the curriculum that will 
improve the quality of the instruc- 
tion. It is no hardship to change 
course numbers and to write high- 
sounding descriptions of courses in 
the college announcements. Stu- 
dents, however, are not taught by 
curricula but by men. The curri- 
culum is no better—or worse—than 
the men who constitute the in- 
structing staff. This point was ap- 
parently well understood in the 
early days of engineering education, 
but new emphasis may now be de- 
sirable. 


THE CORNELL ENGINEER 


— 


317,996 Pieces of Mail in a Single Day 


pass through these offices... 


9,000 employees—servicing 7,216,310 active 
accounts for dependents of Army men and 
women. 360,000 ‘‘Status Changes” in an average 
month—9,700,000 to date. To handle these 
staggering totals the Office of Dependency 
Benefits, in the Newark, N. J. building designed 
for the Prudential Insurance Co., handles a mail 
volume that reaches a crescendo of 317,996 
pieces in a single day. The routing and deliver- 
ing of messages alone formerly required 150 
messengers. 
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Lamson designed this system for the 
Prudential Insurance Co. Without a 


change, it now handles the tremen- 


dous volume required by the O.D.B. 


The function of these messengers, expending 
1,200 man-hours every day, is now filled by 
only three Lamson Vertical Conveyors. Ele- 
vator congestion is gone—pushcarts no longer 
clog hallways—the risk of human error, fatigue- 
inspired, has been removed. One of America’s 
most difficult office jobs is better performed, 
because of the ingenuity of Lamson 
Engineers who installed this system 
for Prudential. 


A special folder illustrates and 
describes this amazing installa- 
tion. Write for your copy! 


950 LAMSON ST., SYRACUSE 1, N.Y. 
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William Phelps 


(Continued from page 19) 


ing societies. Pi Beta Tau and Beta 
Upsilon, two social societies, also 
claim Bill as a loyal member. 

It was natural that Bill should go 
out for soccer after he came to Cor- 
nell. After three years on the var- 
sity soccer team, Bill says that 
Nicky Bawlf is “pretty terrific” and 
really good when it comes to stick- 
ing up for his team. 

When asked why he took Civil 
Engineering in college, Bill replied 
that the large field for civil en- 
gineers in South America attracted 
him. The Sanitary Engineering De- 
partment here at Cornell especially 
interests him since he wants to have 
a part in raising the health stand- 
ards in South America by helping 
in projects such as improving the 
water supplies and facilities for 
sewage disposal there. 

Bill’s comment about Cornell is 
that it is a wonderful place even 
though it is a trifle cold at times. 
One fault that he finds with the 
present engineering course is that 
there is no time for specialization, 


and that one gets only a smatter- 
ing of a number of topics. For this 
reason Bill is sold on the post-war 
five-year engineering course. Bill 
also favors the Civil Engineering 
Honor System and is hoping that 
it will be extended to other schools. 

Bill plans, after graduation this 
October with a B.C.E. degree, to 
join the Seabees. Later he intends 
to come back to Cornell to get his 
Master’s degree in Sanitary Engi- 
neering, and then to go to Venezuela 
and work for the government or 
some firm until he “finds out what 
the score is.” Bill plans to make 
his home in South America and to 
live there the rest of his life. 
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the analyzer; then the power sys- 
tems of various utility companies 
were interconnected so that any ex- 
cess generation available on one 
system could be utilized by the 
loads on another. The greatest 
utilization of hydro-electric power 
could also be made by such means. 

Nearly 300 different investiga- 


tions have been made on the an- 
alyzer by more than 100 domestic 


power companies and_ industrial 
and foreign concerns. New uses for 
this modern electrical brain are 
continually being found, such as 
the solution of problems dealing 
with fluid flow, a-c machine an- 
alysis, electromagnetic fields, elas- 
ticity, and quantum mechanics and 
dynamics. 


Formex Wire 


ForMex wire so delicate that even 
with six coats of insulation it is no 
larger than a wisp of cobweb is be- 
ing used by General Electric in the 
tiny coils of instruments for meas- 
urements in electronic circuits. 

This minuscule wire, which is one 
third the size of a human hair, can 
conduct the 1/10th of an ampere 
required to light a small lamp, and 
can take as little as 1,500,000th of 
an ampere which is 250,000 times 
smaller than that used in an ordin- 
ary 60-watt household lamp. 

One pound of this small wire is 
62 miles long and will make 420 
typical instrument coils. 


Attention GYreshman Engineers 


KEUFFEL & ESSER 


DIETZGEN 


“Minusa” at $23.75 and $25.75 


“National” at $15.00 
(These are approved by the Faculty 
for your course) 


OPEN EVENINGS FOR YOUR CONVENIENCE 


All the necessary 


College Books and Supplies 


Which you will need for your courses are in stock at 


The Triangle Book Shop 


AND YOU RECEIVE A 


TEN PER CENT (10%) DIVIDEND 
ON ALL YOUR PURCHASES 


DRAWING INSTRUMENTS 


Keuffel & Esser Log Log ............ $12.50 
Beginners Slide Rule .............. $ 1.25 
Six Inch Slide Rule .................. $ 4.25 


You'll enjoy trading at the 


TRIANGLE 
BOOK 
SHOP 


EVAN J. MORRIS, Prop. 


SLIDE RULES 
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HOW FAMILIAR ARE YOU 
with these Familiar things ? 


a. WHY WON’T A LIGHTED CIGARETTE RUIN 


Q. Has HAPPENED TO SHOE SOLES THAT THIS “WOODEN” TABLE? 


YOU SHOULD KNOW ABOUT ? A. This table top is made of a new furniture 
“wood.” This material combines wood in all 
its natural grain and beauty with plastics so 
that it will resist even the heat of a burning 
cigarette ...and be remarkably free from mars 
and stains. Its manufacturer gets plastics as 
raw materials from a Unit of UCC. 


e Synthetic organic chemistry—to which UCC 
devotes much of its many-sided research— 
has made a real contribution to shoe soles. 
This research has produced, among hundreds 
of other types, a long-wearing, VINYLITE 

plastic that is an ideal raw material for soles. 


Qa. WHAT’S THE BIGGEST NEWS IN ELECTRICAL 
INSULATION ? 
AA, Out of UCC research have come new flame- 
resistant insulating materials of plastic that 
mean added years of carefree service with 
safety. Out of the same research have come’ 
the synthetic organic chemicals in quantity, 
from which plastics are made for a profusion 
of useful things to make a better world for you. 


Q. can a DASHBOARD GIVE A HINT? 


A, Beauty and utility contributed by plastics to 
molded dashboards for postwar cars indicate 
how much has been and can be learned 
through research. They hint of thousands of 
improvements which can be achieved in prod- 
ucts as plasties come back to peacetime use. 


Men have been able to improve these things because they 
have been able to improve the raw materials that go into them. 
The development of a wide range of plastics typifies the prog- 
ress made with many other raw materials in the 20th Century. 
UCC contributions to this progress have involved more than a 
third of the known elements of the earth. 


If you would like more information about plastics, write for a copy of 
booklet P-10 “A Simplified Guide to BAKELITE and VINYLITE Plastics.” 


UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street [i New York 17, N.Y. 


Principal Units in the United States and their Products 
ALLOYS AND METALS— Electro Metallurgical Company, Hay Stellite Company, Kemet Laboratories Company, Inc., United States Vanadium Corporation 
CHEMICALS — Carbide and Carbon Chemicals Corporati PLASTICS — Bakelite Corporation ELECTRODES, CARBONS & BATTERIES— National Carbon Company, Inc. 


INDUSTRIAL GASES AND CARBIDES— The Linde Air Products Company, The Oxweld Railroad Service Company, The Prest-O-Lite Company, Inc. 
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What muscles are to human bodies, S$. $. White flexible shafts are 
to mechanical bodies. Like muscles, $. S. White flexible shafts 
are flexible elements for transmitting rotational power and con- 
trol to moving parts—metal muscles for motivating all kinds of 
driven and controlled mechanisms—muscles that never get tired 
and are practically immune from injury. 


As basic mechanical elements for power transmission and 
remote control, S. S. White flexible shafts offer many physical 
and etonomic advantages. Chief among these are their simplicity 
for the purposes they serve and their ready adaptability. 


These advantages are the reasons why annually, millions of 
feet of S. $. White flexible shafts go into aircraft, motor vehicles, 
machinery, portable tools, radio and electronic equipment and a 
wide variety of other products. 


As an engineer you will find it well worth while to famillarize 
yourself with the range and scope. and possibilities of these 
metal muscles for power transmission and remote control. 


THIS BULLETIN WILL HELP YOU 


It gives the basic facts and technical data about 
flexible shafts and discusses their application for 
specific power drive and remote control requirements. 
You may have a free copy on request. Ask for Bulletin 
4501 and please mention your college and course. 


S.S\WHITE 


THE S. S. WHITE DENTAL MFG. CO. INDUSTRIAL wane 


. DEPT.C, 10 EAST 40th ST., NEW YORK 16, N.Y. = 
FLEXIBLE SHAFTS + FLEXIBLE SHAFT TOOLS + AIRCRAFT ACCESSORIES 
SMALL CUTTING AND GRINDING TOOLS + SPECIAL FORMULA RUBBERS 
MOLDED RESISTORS + PLASTIC SPECIALTIES © CONTRACT PLASTICS MOLDING 


One of Americar AAAA Industrial Enterprises 
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Alumni News 
(Continued from page 22) 


Sleep'ng on boxes of rockets and 
being soaked to the skin really did 
it. Also being without food and 
water was not too pleasant. The 
boat I was in was too heavily 
loaded, and on the fourth day we 
had to throw everything overboard 
to keep from sinking and to make 
it back to the ship. When they 
finally did take us aboard I found 
that I was immediately on watch. 
I went out for four more days in 
the boats the next morning . . . No 
doubt you have seen the picture of 
the American flag being raised on 
Mt. Surubachi. I saw it go up. 
After the tons of explosive they 
poured into that end of the island 
one couldn’t help but have a feeling 
of pride to see it raised.” 


Mayor James T. Lewis, Jr., M.E. 
27, of 374 Park Avenue, Yonkers, 
has been awarded the Bronze Star 
for “meritorious service in connec- 
tion with military operations 
against the enemy of France.” The 
citation states that he “personally 
directed the manufacture of a spe- 
cial device, which, attached to the 
front of a tank, created a passage 
for the tank through the thick and 
otherwise impassable hedgerows in 
Normandy. Working under pres- 
sure of time and extreme scarcity of 
materials, he improved the produc- 
tion method and designed a special 
means of attaching this “rhinoc- 
eros” device, which made possible 
the completion of the project when 
it was needed for a major armored 
attack.” 


News of the College 
(Continued from page 21) 
tions, scheduled to open this fall 
with a limited enrollment, will be 
headed by its first dean, Mr. Irving 
M. Ives of Norwich, author and 
sponsor of the legislation which 
created the new school at Cornell. 
In addition to training individuals 
and teaching them techniques, the 
new school’s primary objective, ac- 
cording to President Day, is “to 
promote mutual sympathy between 
labor and industry for each other’s 
problems and a more harmonious 
approach to their solution.” 
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THE HUM OF THE ARC 


The operating subsidiaries of 

Air Reduction Company, Inc., 
are: 


AIR REDUCTION SALES COMPANY 
MAGNOLIA AIRCO GAS PRODUCTS CO. 
Industrial Gases, Welding and 
Cutting Equipment 
NATIONAL CARBIDE CORPORATION 


Calcium Carbide 


PURE CARBONIC, INCORPORATED 
Carbonic Gas and “Dry-Ice”’ 


THE OHIO CHEMICAL & MFG. CO. 
Medical Gases—Anesthesia 
Apparatus—Hospital Equipment 


WILSON WELDER & METALS CO., INC. 
Arc Welding Equipment 


AIRCO EXPORT CORPORATION 
Internationc! Sales Representa- 
tives of these Companies 


Vol. 11, No. 1 


The ear-splitting, nerve-shattering staccato sounds that formerly 


accompanied construction will not be the theme song of post-war 
building. Instead, the quietly efficient electric arc will weld together 


the steel skeletons of new structures. And, in so doing, it will save 


time, space and steel. 


As a major manufacturer of welding and cutting equipment, Air 
Reduction has pioneered many new uses for the electric arc and the 


oxyacetylene flame. These versatile modern “tools”, together with 


Airco’s many other diversified products, serve the needs of the nation 


in many ways... from hardening of metals to high altitude flying . . . 


from carbonation of beverages to the manufacture of synthetic rubbe-. 


AIR REDUCTION 


60 East 42nd Street, New York 17, N.Y. 
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This business of getting up jokes 

Has got us a little daunted. 

The ones you want, we can’t print, 

And the ones we print aren’t 
wanted. 


Big Indian Chief walked into 
J. P.’s and ordered a ham sand- 
wich. When it came he took a bite, 
then looked between the pieces 
of bread. “You slice ‘em ham?” 

“Yes, | sliced it’ came the reply. 

“Ugh,” said the Chief, “you 
damn near miss ‘em.” 


A colored American soldier in 
England was engaged in a poker 
game with some British Tommies. 
He picked up his hand and saw that 
he held four aces. Anxiously await- 
ing his turn to bet, he heard some- 
one say, “I’ll bet one pound.” 

When the colored boy’s turn 
came, he said, “Ah don’t know how 
yo’all count yo’ money, but Ah’ll 
raise you one ton.” 


Chief: Hey you! Don’t spit on 
the deck. 
NROTC: Why not? Does it leak? 


Two farmers met on a country 
road and pulled up their teams. 

“Si,” said Zeke, “I’ve got a mule 
with distemper. What did you 
give that one of yours when he 
had it?” 

“Turpentine. Giddap.” 

A week later they met again. 

“Say, Si, | gave my mule tur- 
pentine and it killed him.” 

“Killed mine too. Giddap.” 
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“I’m my own bouncer and I’m 
hard,” declared the tough barten- 
der. “You gotta be to stay in this 
business. Look, last night this guy 
comes in and I don’t like his looks, 
an’ I don’t like the way he orders 
his beer, so I lets him have it with 
the old bungstarter. Down he goes, 
so I takes him by the seat of the 
pants an’ throws him out into the 
street, the big bum—an’ then I 
throws his crutches out after him.” 


“Whataya mean ‘Watchtower’?” 


A mother wished to enter her five 
year old daughter in a kindergarten 
the age requirement of which was 
six. To the disapproving teacher, 
the mother explained, “She can 
easily pass the Six Year Old Test.” 

“Say some words,” the teacher 
said rather skeptically to the child. 

The little girl surveyed the 
teacher with dignity, and turning 
to her mother, asked, “Purely ir- 
relevant words?” 


“But Mr. Otto, the engine’s 
smoking!” 
“Well it’s old enough.” 


V-12: Your stockings are wrink- 
led. 

Coed: I hate you, I’m not wear- 
ing any. 


* * 


“Madam, | represent the Moun- 
tain Wool Company. Could | in- 
terest you in some coarse yarns?” 

“Sure, tell me a couple.” 


* %* 


Airplane plants are still turning 
out planes at top speed. Last week 
at Lockheed it is reported that they 
built a plane in eight hours flat. 
Five minutes later a pilot took off 
in it. Ten hours later, the plant 
received a cable from him: “I am 
in Hawaii. Please send the motors.” 


“It's not the work | enjoy,” said 
the taxicab driver, “it’s the people 
| run into.” 


G-Man: “He got away, did he? 
Didn’t you guard the exits?” 

Constable: “Yep. Guess he must 
have gone out one of the entrances.” 


* * 


We always called a spade a 
spade until we hit our foot on one 
the other day. 


The English language is a funny 
thing. Tell her that time stands 
still when you look into her eyes, 
and she will adore you; but just 
try telling her that her face will 
stop a clock! 


Poppa Gross: You can’t sleep in 
my class. 

406 Student: I know it. I’ve been 
trying for the last half-hour. 


THE CORNELL ENGINEER 


* 


5 
— 
* 
* * * 
* * * 
: * * * 
* * * 


eg 


Lady Macbeth needed 


an electric washing. machine 


( ADY MACBETH was the original lather lady! She hated spots. A ““Damned Spot”... 
to be exact. In fact it was a tell-tale spot of blood that caused her downfall, 
®) according to Will Shakespeare, the w.k. Bard of Avon. All Lady Macbeth needed was 
some peroxide, cold water and an electric washing machine . . . to change her destiny. 


All the various elements of an electric washing machine, yes, even all the aluminum was on earth 
when Lady Macbeth delivered her famous soliloquy to the bleak Scottish moors . . . but 
the best kilted necromancers of her Highland Court lacked the ‘‘know-how” to imagineer them, 


We invented the word ‘‘Imagineering’’* to describe how Alcoa, and-other great 
groups of technicians go about the job of supplying the methods, materials 
and machines of modern life. 


Today .. . Youth laments that there are no new lands to discover, no new frontiers to cross. 
And yet, in the uncharted kingdom of the mind, hardy pioneers are daily spanning 
new horizons in the twin fields of invention and adaptation. Aluminum offers exciting new 
opportunities to every intrepid Imagineer . . . who seeks new industrial worlds to conquer. 


ALUMINUM COMPANY OF AMERICA 
Gulf Building, Pittsburgh 19, Pa. 


*Imagincering equals the union of imagination, man’s oldest mental develop- 
ment, and engineering his newest. Together they are the key to progress. 
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RESEARCH AND ENGINEER 
GENERAL ELECTRIC YEARS 


KEEP 


ING 
AHEAD 


A NEW “HOUSE OF MAGIC” FOR PEACETIME AMERICA 


“Many things have been discovered during this war, and we can 
and must develop into better things for peacetime. 

“Today we have 550 research people on our staff. New facilities 
will not only give increased outlet for their abilities, but will provide 
opportunities for new research minds with new talents. : 

“*). . even more than in the past the laboratory will emphasize 
research in pure science—continuing and expanding the work begun 
by Dr. Whitney and the late Dr. Steinmetz forty-five years ago.” 
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C. E. Wilson 


President, General Electric Company 


A New Idea 


In 1900 Dr. Steinmetz, Elihu 
Thomson, A. G. Davis, and E. W. 
Rice, Jr. originated the idea of a 
laboratory that would be devoted 
to the problems of fundamental re- 
search, without immediate concern 
for commercial results. 


Up to then fundamental research 
in this country—what there was of 
it—had been largely left to colleges. 
In 1900 industrial laboratories had 
not grown beyond the status of 
“trouble stations” maintained only 
for the immediate needs of the 
factories. 


They started the G-E Research 
Labor:tory from scratch—in a 
barn beiiind the Steinmetz home— 
a far cry from the $8,000,000 
laboratory building planned for 
peacetime America. 

Years of research and engineer- 
ing have built the laboratory into a 
veritable ‘House of Magic.” It 
meant the work and ideas of men 
like Dr. W. R. Whitney, Dr. W. D. 
Coolidge and Dr. Irving Langmuir. 
In 1914 the laboratory moved to a 
new brick structure—then the last 
word in laboratory construction. 
Research had comé into its own. 


The laboratory will now move to 
a more spacious location. Plans 
have been approved, the site has 
been chosen, and it is hoped that 
construction can start within six 
months. The site, five miles east of 
Schenectady, offers special advan- 
tages for a “‘House of Magic’’ of the 
future. On a rocky cliff near the 


Mohawk River, it’s particularly 
adaptable to General Electric’s 
work with radar, television, high- 
frequency, jet engines, and x-ray. 


modern incandescent lamp. In 1923 
a 60-watt lamp cost 40 cents. To- 
day the 60-watt bulb gives 50% 
more light for the same current and 
costs only 10 cents, plus tax—thanks 
to G-E research. 


Research Staff Will Grow 


An expanded staff will carry on 
this research in a laboratory built 
on a 219-acre estate. Looking ahead 
15—or even 20 years—still further 
expansion may be required, such 
as smaller structures for special 
purposes, and a pilot plant for new 
chemical processes. All this re- 
quires not only a building that is 
immediately suitable, but one with 
grounds around it for other build- 
ings. 


But the ideas evolved in this new 
laboratory will not be the ultimate 
in research. The word research 
implies a continuing process. It is 
unlikely that the physicists, chem- 
ists, and engineers of our country 
will ever stop prying into the 
secrets of fundamental science. In 
the words of Dr. Coolidge, “A 
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This new building—as an artist sees it—will be from two to five stories in height and will 
include 300,000 square feet of laboratory working space. 


In the past forty-five years G.E. 
has contributed to better living in 
America—not only through new 
developments in electricity, metal- 
lurgy, electronics, and chemistry, 
but also through reduced cost and 


research laboratory is essentially a 
group of men in a congenial atmos- 
phere, engaged in extending the 


frontiers of knowledge.’ General 
Electric Company, Schenectady, 
New York. 


The best investment in the world is in your country’s future. Keep all the Bonds you Buy. 
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